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OPERATION AND MAINTENANCE MANUAL
FLOOD PROTECTIVE WORKS
CHICOPEE FALLS, MASSACHUSETTS

FOREWORD

The successful functioning of the Chicopee Falls flood
protective works 1s not assured solely by construction of a
system of dikes, floodwalls, floodgates, pumping stations,
and other appurtenant structures. If the system 1s to perform
the functions for which it was designed, it must be carefully
maintained during periods of normal river stages and properly
operated during flood periods.

The need for proper maintenance cannot be too highly stressed
in view of the fact that large dameges may he incurred through
operating failure of a critical element in flood time, caused by
deterioration or damage that would have been eliminated by proper
maintenance.

Necesaary malntenance and proper operation require that respon-
sibjle 1local persons have s thorough understanding of the func-
ticns of the various units of the system and the recommended methods
of meintaining the system and operating it during flood emergencies.
It is the purpose of this manual to provide complete information so
that all parties may fully understand their responsibilities in
maintaining and operating the flood protection system in accordance
with the regulations prescribed by the Secreta.ry of the Army as
amplified by this manual,

The general flood control Regulations for Maintenance and
Cperation of Flood Control Works quoted herein were approved by the
Acting Secretary of War on 9 August 1944, Upon establishment of
the Department of Defense, the improvement of rivers and harbors
and other waterways for flood control and other purpoges, formerly
under the jurisdiction of the Secretary of War, became the respon-
8ibility of the Secretary of the Army. Reference therein to the
Secretary of War and War Department shall be construed to mean,
respectlvely, the Secretary of the Army and the Department of the
Army. Where reference is made to the District Englneer in the
Regulations included in this manual, it shall be construed to mean
the Division Engineer, New England Division, Corps of Engineers.
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A. GERERAL

1. PURPOSE OF THIS MANUAL, Included in the authorizstion of the
project are conditions specified by the Secretary of War to be met
by local interests., One of these conditions is the Operation and
Maintenance of the project after its completion. Under Assurances,
dated 14 February 1963, furnished to the Government by the Common-
wealth of Massachusetts, the Commonwealth has agreed to meet these
conditions, and in particular, the operation and maintenance of the
project after its completion. It is underatocd that the Common-
wealth has cbtained similar assurances from the City of Chicopee
which will assume certain of the responsibilities for the operation
and maintenance. However, since the Assurances furnished the Gov-
ernment are from the Commonweslth, this manual recognizes only the
Commonwealth as responsible for the required operation and mainte-
nance. A copy of the above assurances is included in Appendix "B"
of this Manual.

The purpose of this Manual 1s to present detailed information
to be used as & guide in complying with "Flood Control Regulations -
Maintenance and Operation of Flood Control Works" as approved by
the Acting Secretary of War on 9 August 194k, and published in this
volume as Appendix A,

The regulations are intended to cover all local protection
projects constructed by the Department of the Army throughout the
United States, are general in nature, and obviously cannot give
detalled instructions for the maintenance and operation of a
specific project. The detajls set forth in this Manual for main-
tenance and operstion of the Chicopee Falls project are intended
to supplement the Reguletions to insure the mexlimum protection
against floods for which the project was designed. Fallure to main-
taln and operate the project as required by the Regulations and as
detailed herein can result in severe property losses, loss of life,
and irreparable loss of confidence in the flood protection system
by citizens who have invested thelr funds on the basis of the pro-
tection afforded by the flood control works.

2. PROJECT AUTHORTZATION. - The Chicopee Falls Local Protection
project was authorized by the Flood Control Act of 1k July 1960
(Public Law 86-645, 86th Congress, 2d Session) in accordance with
recommendations of the Chief of Enginsers set forth in House Docu-
ment No. 434, 86th Congress, 24 Session.

3. PROJECT LOCATION. -~ The project is located on the Chicopee River
in the City of Chicopee, Hampden County, Massachusetts. The Chicopee
River Jjolns the Connecticut about two miles west of the project. The




local protection project extends from the Deady Memorial Brildge s
westerly to a point downstream of the United Statea Rubber Company

plant. Along the left bank, the project protects a highly indus-

trialized flood plain, including, from the Deedy Bridge, bulldings

formerly occupled by the Savage Arms Corporation, the plants of the

Chicopee Manufacturing Corporation, and the United States Rubber

Company. The right benk is high with no improvemente near the river.

L. DESCRIPTION OF PROJECT. - The project consists of earth dikes
and concrete floodwalis; channel improvement and excavation on the
right bank; pressure conduits to intercept surface drainage from the
ares above the industries; and two pumping stations.

5. EFFECTIVENESS OF PROTECTION. - The project is designed for a
discharge of 70,000 cfs as modified by the existing Barre Falle and
Conant Brook Reservoirs., This flow was produced by a design storm
assumed to be centered on a divide between the Ware and Quaboag
Rivers which resulted in the most critical conditions on the Chicopee
River. The design discharge exceeds the 42,500 cfs experienced dur-
ing the record flood of September 1938 at the Indian Orchard USGS
geging station. The tops of the dikes and floodwalls provide a 3-
foot freeboard above the stageg of the design discharge.

6. CONSTRUCTION HISTORY. - The construction of the Chicopee Falls
Local Protection Project was accomplished under one construction
contract awarded in the amount of $2,132,865 to Deniel O'Connell's
Sons, Inc., Holyoke, Massachusetts. Construction was sterted early
in October 1963 and the project was placed in service in July 1965.

The combined total cost of the project is estimated at
$2,655,000. The Commonwealth of Massachusetts expended an esti-
mated $475,000 for the local interest costs. The Federal cost of
the project is estimated at $2,180,000. -

7. PLANS. - Plsns pertinent to the operation and maintenance of
the project are included for reference as Appendix E in this volume.
A set of "ss-bullt" construction drawings is being provided the
City of Chicopes.

8. LOCAL COOPERATIGH. -~ The authorizing legislation for the Chicopee
Falls Local Protection project was the Flood Control Act of 14 July
1960 (Public Law 86-645, B6th Congress, 24 Session) and reads as
follows:

"The plan for flood protection on the Chicopee River, Massa-
chusetts, is hereby authorized substantially in accordance with
the recommendations of the Chief of Engineers in House Document



Numbered 434, Eighty-sixth Congress, at an estimated cost of
$5,180,000. No cbligation shall be incurred for the cost of

this project where the flood control benefits are exclusively

for local flood control, as determined by the Secretary of the
Army (except costs of planning, design, and acquisition of water
rights), unless the State or one or more other non-Federal enti-
ties shall have entered into an agreement in advance to assume

at least 20 per centum of the cost (except costs of planning,
design, and acquisition of water rights) of the completed project
allocated to the production of local flood control benefits, pay-
able either as construction proceeds or pursusnt to & contract
providing for repayment with interest within S0 years. The actual
cost, or fair mearket value of lsnds, easements, righte-of-way, and
work performed or services rendered prior to completion of con-
struction of the project, which are furnished by a non-Federal en-
tity, shall be included in the share of the cost to be borne by the
non-Federal entity."

In House Document Numbered 434, 86th Congress, 2nd Session,
the Chief of Engineers recommended that, prior to comstruction,
local interests glve assurances satisfactory to the Secretary of
the Army that they will:

"(a) Provide without cost to the United States all lands,
easements, and rights-of-way necessary for the construction of the
project;

"(b) Make neceasary alterations to roeds, sewers, and
utilities, including alterations to the water intake facilities
of the United States Rubber Company and provisions for temporary
water supply during construction of the project;

"(¢) Hold and save the United States free from damages
due to the construction works;

"(d) Permit no encroachment on improved channels or on
ponding areas, and if ponding areas or capaclities are impaired,
provide substitute storage capeclty or equivalent pumping capacity
promptly without cost to the United States; and

"(e) Maintain and operate all the works after completion
in accordance with regulations preacribed by the Secretary of the

Army."

The assurances of the Commonwealth of Msssachusettg are con-
tained in Appendix B of this volume. This Manual is to asslst the
Commonwealth and the City of Chicopee in fulfilling (e) above of
their responsibilities for maintaining and operating the project.



9. GERERAL RULES AND REGULATIONS. - Paregraph 208.10 (a) of the
regulations prescribed by the Secretary of War gives general rules
for the maintenance and operation of structures and facilities con-
structed by the United States for local flood protection. Applica-
ble portions are quoted below to avoid the necessity for cross
reference and are further defined by remarks under each quotation.

"(1) The structures and facilities constructed by the United
States for local flood protectlion shall be continuously maintained
in such a manner and operated at such times and for sguch perlods
a8 may be necessary to obtain the msximum benefits.”

These requirements cannot be overstiressed, and City author-
ities must make adequate provisions for funds, personnel, equip-
ment, and materials to allow for the proper maintensnce and
operation of the flood protective works,

"{(2) The State, political subdivision thereof, or other
responaible locel egency, which furnished sassurarce that it will
maintain and cperate flood control works in accordance with regu-
lationa preacribed by the Secretary of War, as required by law,
shall appoint a permanent committee consisting of or headed by
an official hereinafter called the 'Superintendent', who shall
be reaponsible for the developsent and maintensnce of, and di-
rectly in charge of, an organization responsible for the effi-
cient operation and msintenance of all of the structures and
facilities during flood periods and for continuous inspection
and maintenance of the project works during the periods of low
water, all without cost to the United States.”

The committee should be composed of competent members, pref-
erably men experienced in engineering or congtruction work of a
nature similar to the flood protection worka. The comalttee must



be given broad authority to carry out its responsibilities. The
name, address, and office and home telephone numbers of the Super-
intendent, and any changes thereof, shall be promptly furnished
the Division Engineer,

"(3) A reserve supply of materials needed during a flood
emergency shall be kept on hand at all times.”

Approximately 250C sand bags and canvas or sisal-craft
paper and tools such as picks and shovels and 5 men should be
obtained and held in reserve to mzet any ordinary emezrgency that may
occur during flood periods. Borrow pits for embankment materials
should be secured and sources or where to obtain additional supplies
of materisls, tools, and equipment should be well eatablished in
order that these articleas can be obtailned quickly in case of an
emergency.

"(4) No encroachrent or trespass which will adversely affect
the efficient operation or maintensnce of the project works shall
be permitted upon the rights-of-way for the protective facilities.”

The disposal of rubbish, erection of fences, or barriers,
the painting or erection of signs, the attachment of clothes lines
tc flood walls, or any form of trespassing on the project shall be
prohibited,

"(5) Ko improvement ahsll be passed over, under, or through
the walls, levees, improved channels or floodways, nor shall any
excavation or construction be permitted within the limits of the
project right-of-way, nor shall any change be msde in any feature
of the works without prior determination by the District Engineer
of the War Department or his authorized representatives that such
improvement, excavation, construction, or alteration will not ad-
versely affect the functioning of the protective facilities. Buch
improvements or alterations as msy be found to be desirable and
permissible under the sbove determination shall be constructed in
accordance with standsaxd engineering practice. Advice regarding the
effect of proposed improvements or alteratioms on the fumctioning of
the project and informetion concerning methods of construction ac-
ceptable under standard engineerinz practice shall be obtained from
the District Engineer or, if otherwise obtained, shall be submitted
for his approvel. Drawings or prints showing such improvements or
alterations as finally constructed shsll be furnished the District
Engineer after completion of the work."



Any contemplated improvements or alterations as outlined
above must be submitted to the Corps of Engineers, Waltham, Massa-
chusetts, and the epproval of the Division Engineer obtained prior
to the City authorizing the work. All requests for approval shall
be 1n writing and complete drawings in duplicate, one set of which
shall be in reproducible form, must be submitted along with a full
description of the work intended. The City will be held responsi-
ble for obtaining prior approval from the Corps of Engineers for
any improvements or alterations proposed by itself, private parties
or any public parties., The City shall furnish the Division Engineer
as-~-bullt drawings, in duplicate, of the completed work.

"(6) It shall be the duty of the Superintendent to submit a
semi~-annual report to the District Engineer covering inapection,
maintenance, and operation of the protective works."

See Paragraph 12 of this Manual for lnstructions on sub-
mitting reports.

"(7) The District Engineer or his authorized representatives
ghall have access at all times to all portions of the protectiwve
works,"

The Diviaion Engineer or his representetives will make
periodic inspections of the protective works to determine 1f the
project is being properly meintained and opersted by the City.

"(8) Mailntenance messures or repairs which the District
Engineer deems necessary shall be promptly taken or made."

The City should malntain the facilities and keep them
in good repair and not walt for the Division Engineer to call such
matters to its attention. Upon request, the Division Office will
advise the City how to make any major repairs to the facilities.

"(9) Appropriate measures shall be taken by local authorities
to insure that the activities of all local organizations operating
public or private facillties connected with the protective worka
are coordinated with those of the Superintendent's orgenization
during flood periods,"

The City should formulate plans and negotiate agreements
with local orgsnizations snd companies, who are operating facilities
connected with the protective works, to insure that their activities
will be properly cocordinated with the Superintendent's organization
during flood periods,



"{(10) The War Department will furnish local interests with an
Operation and Maintenance Msnual for each completed project, or
separate useful part thereof, to assist them in carrying out their
obligations under these regulations."

The flood control committee should familiarize itself
with the contents of this manual. The City authorities are en-
couraged to call on the Division 0ffice of the Corps of Engineers
for any additional advice or instructions required by them in carry-
ing out the City's obligations for maintaining and operating the
flood protection facilities.

10. MAINTENANCE. - a. The word "maintenance" as used in this
manual applies to the upkeep, repeir and care of the work con-
structed by the United States and turned over to the Commonwealth
and the City of Chicopee. If the work iz neglected there will be
deterioration and poasible failure in flood time when there iz dire
need of dependable protection.

b. Satisfactory and dependable operation depends on constant
maintenance. The organization that performs maintenance must be
familiar with various parts of the system and will be in a position
to use them effectively in time of streass.

¢. Malntenance includes regular inspection of the entire
system. The purpose of an inspection is to detect sany deterioration
or faulty operation that indicates a need for repalr or replacement.
This does not mean a casual automobile trip to places essily acces-
sible but actually walking over every part of the system.

d. In sddition to inspection, gates and pumping station equip-
ment require testing at stated intervals to discover the difficulties
that may develop or the part that will not work when it should.

e. Each of the major features of the project is discussed
separately. Particular emphasis is placed on those points which,
based on experience with special project features, require special
attention.

11. COPERATION. - a. Operation in this manual refers to the actual
use of the various features of the protection worke during flood
periocds. It is intended that the procedure outlined herein will
be sufficient to insure protection from floods to the design stage.
However, advice relative to operstion may be obtained at any time
from the Englneering Division of the New England Division Office.



b. When abnormal river flows and stages are expected it is
important that the Superintendent meake immediate decisions and
take prompt action and that he have the authority to carry out
his decisions.

c. To insure correct operation it is essential that at least
one person (preferably 2 or 3) (1) be familiar with all pheses of
the flood protection works, (2) know when to start the pumping
stations, (3) know the location of gates and vaives and when to
close them, (4) know just what supplies and transport are on hand,
and (5) know what men and tools can be mobilized for the patrolling
and repalr work.

d. Arrangements should be made with the U.S. Department of
Commerce, Environmental Sciences Services Administration, 135 High
Street, Hartford, Connecticut 06101 (telephone number 203-2Lk-2014),
to keep the City informed on flood predictions. The ESSA Weather
Bureau maintains the River Forecast Center at Hartford and is the
official agency for collecting precipitation and runoff data. Per-
sonnel at the Center prepare flood forecasts and are responsible
for issuance of flood warnings in the Chicopee River basin.

e. It will be to the advantage of the Clity to negotiate agree-
ments with private owners and companies to operate and maintain
project features that are directly related to facilities and prop-
erty of those parties. However, the Corps of Engineers will look
to the Commonweslth and the City for maintenance and operation of
the project since the Commonwealth executed sssurances of local
cooperation.

12, INSPECTION AND EHEPORTS. - The regulations prescribed by the
Secretary of the Aruy call for semi-annual reports to be submitted
by the Superintendent to the Division Engineer, covering inspection,
maintenance and operation. Inspection of the flood protective
facilities shall be made immediately prior to flood seasons, im-
mediately following floods, and otherwise at intervals not exceed-

ing 90 days as required by the regulations.

To assist the Superintendent in making his inspections and
reports, sample forms have been prepared and are included in Ap-
pendix C. The Superintendent shall have additional copies printed
for use in submitting his reports.




The semi-annual reports shall be submitted in triplicate to the
Division Engineer each February and August. The reporis will be sub~-
mitted in letter form with coples of the inspection forms covering
the inspections made during the period of the report. The reports
shall cover the following points:

a. A description of the maintenance work performed in
the preceding six months.

b, The number and classification of men working on
maintenance, regularly and intermittently.

¢. Description of any work performed by contract on ths
repair or improvement of the project.

d. Description of use or operation of the system during
the period being reported.

e, Suggestions relative to public cooperation and com-
ments concerning public sentiment on the protection cbtained are
considered pertinent and desirable data for inclusion in the report,
but such data are not required.

In addition to the maintenance repcrts discussed above, monthly
reports of operations will be submitted to the Division Engineer.,
The purpose of the monthly reports is to maintain an up-to-~date
record of project operations, so that prescribed regulation proced-
ures may be analyzed and modified, where necessary, as actual regu-
lation experience indicates. These reports should include gage
readings, gate settings, pumping data and other pertinent information.



B, CHANNEL IMPROVEMENT

13. DESCRIPTION. - The channel improvement covera the widenlng,
deepening and straightening of the channel of the Chicopee River,
The channel is trapezoidal in section with 1 on 2.5 side slopes
and verious bottom widths.

14. MAINTENARCE. - Paragraph 208.10 (g) (1) of the prescribed
regulations sets forth rulee for the maintenance of channels
and filoodways. Thege rules are quoted below, followed by brief
comments on the particuler applicability of these rules to the
Chicopee Falls project.

"Channels and floodways. = (1) Maintenance., ~ Periodic inspec-
tions of improved channels and flcodways shall be made by the
Superintendent to be certain that:

n{i) The cnannel or floodway is clear of debris,
weeds, and wild growth,"

Ail debris and growth which tend to restrict
the channel shall be removed promptly.

#(ii) The channel or floodway is not being restricted
by the depositing of waste materials, building of unauthorized struc-
tures or other encroachments.®

Dumping of waste materials or any types of
encroachment on the channel shall be prohibited and prompt steps
shall be taken to remove or have removed any such encroachments.

"(iii) The capacity of the channel or floodway is not
being reduced by the formation of shoals.”

10



Shoal areas should be removed but care should
be exercised that slopes of the channel and existing banks are not
undercut, Existence of shoal areas will be apparent from inspections
during time of low flow,

"(iv) Banks are not being damaged by rain or wave
wash, and that no sloughing of banks has occurred.®

_ Banks damaged by rain or wave wash or slough-
ing shall be repaired promptly, using bankrun gravel and rock similar
to that used in their original construction.

#(v) Riprap sections and deflection dikes and walls
are in good condition.™

Rockfill slope protection must be maintained
in good condition to resist erosion. Any loss of rock due to slides,
erosion or vandelism must be promptly replaced. Periodic checks
should be made of the stone slope protectiocn for possible movement
or loss of stone, and prompt corrective action taken. The rock toes
should be observed closely for stability.

"(vli) Approach and egress channels adjacent to the
improved channel or floodwey are sufficlently clear of obstructions
and debris to permit proper functioning of the project works.”

In order for this project to function properly
and as designed, the cheannel of the Chicopee River dewnstiream {rom
the project must be maintained in such condition that it is capable
of carrying flcod flows snd not cause the river to back up, thus
nullifying the effect of the improved channel. :

"Such inspection shall be made prior to the beginning of the
flood season and otherwise at intervals not to exceed 90 dgys.
Immediate steps will be taken to remedy any adverse conditions dis-
closed by such inspections. Measures will be taken by the Superin-
tendent to promote the growth of grass on bank slopes and earth
deflection dikes. The Superintendent shall provide for periodiec
repair and cleaning of debris basins, check dams, and related struc-
tures as may be necessary."

15. OPERATION. - Paragraph 208,10 (g) (2) of ths prescribed regula-
tions gives rules for operation of channels and floodways. These
rules which are guoted below are self-explanatory and require no
amplification with regard to the Chicopee Falls project.



"(2) Operation. - Both banks of the channel shall be patrolled
during periods of high water, and measures shall be taken to pro-
tect those reaches being attacked by the current or by wave wash,
Appropriate measures shall be taken to prevent the formation of jams
of ice or debris. Large objects which become lodged against the
bank shall be removed. The improved channel or floodway shall be
thoroughly inspected immediately following each major high water
period. As soon as practicable thereafter, all snags and other
debris shall be removed and all damage tc banks, riprap, deflection
dikes and walls, dralnage outlets, or other flood control structures
repaired.”

Rules and instructions for emergency repairs mesasures for
the dikes as given in Paragraph 19 are equally applicable to emer-
gency repairs of the channel.



C. DIKES

16. DESCRIPTION. - There are two dikes in the project. The
upstream dike 18 740 feet long and the downstream dike is 2,880
feet in length. These dikes consist of compacted random 111
with compacted impervious blankets on the river side. They have
8 maximum height of 28 feet (taken at the centerline) and 31 feet
(taken at the river side slope).

The land side slopes are 1 on 2. They and the tops of the
dikes are protected by turf against erosion. The turf was pro-
duced by seeding & 6-inch layer of topsoil.

The river side slopes are 1 on 2.5. They are protected by
an 18-inch layer of stone slope protection material placed on &
12-inch minimum thickness gravel bedding layer.

17. MAINTENANCE. - Paragraph 208,10 (b) (1) of the prescribed regu-
lations sets forth rules for the maintenance of levees. These rules
apply equally to earth dikes, and applicable portions are quoted
below, Following this, points that apply particularly to the Chico-
pee Falls project are discussed,

"Levees, - (1) Maintenance. - The Superintendent shall provide
at all times such maintenance as may be required to insure servicea-
bility of the structures in time of flood. Measures shall be taken
to promote the growth of sod, to exterminate burrowing animals, and
to provide for routine mowing of the grass and weeds, removal of
wild growth and drift deposits, and repair of damage caused by ero-
gion or other forces. Where practicable, measures shegll be taken
to retard bank erosion by planting of willows or other suitable



growth on areas riverward of the levees. Periodic inspections

shall be made by the Superintendent to inswre that the above mainte-
nance measures are being effectively carried out and, further, to
be certain that:

#(1) No unusual settlement, sloughing or material
loss of grade or leves cross section has taken place;

m(ii) No caving has occurred on either the land side
or the river side of the levee which might affect the stability of
the levee section,

n"(1ii) No seepage, saturated areas, or sand boils
are occurring;

"(iv) Toe drainage systemes and pressure relief wells
are in good working condition, and that g#uch facilities are not be-

coming clogged;
#(v} Drains through the levees and gates on said

drains are in good working condition;

#(vi) No revetment work or riprap has been displaced,
washed out or removed:

*(vii) No action is being taken, such as burning
grass and weeds during ingppropriate seasons, which will retard or
destroy the growth of sod;

"(viii) Access roads to and on the levee ares being
properly maintained;

W(iX) =mmmm=mmmmw=m—m=NOt &PP11Cab1E=w--mmmwmmmnmmm :

—"(x) Crown of levee is shaped so as to drain readily,
and roadway thereon, if any, is well shaped and maintained;

"(xi) There is no unauthorized grazing ar vehicular
traffic on the levees;

"(xii) Bncroachments are not being made on the levee
right-of ~way which might endanger the structure or hinder its proper
and efficient functioning during time of emergency.

"Such inspections shall be made immediately prior to the
beginning of the flood season; immediately following each major high
water period, and otherwise at intervals not exceeding 90 days; and
such intermediate times as may be necessary to insure the best possi-
ble care of the levee, Immediate steps will be taken to correct

14



dangerous conditions disclosed by such inspections. Regular mainte-
nance repair measures shall be accomplished during the appropriate
season as scheduled by the Superintendent.®

Any unusual settlement, sloughing or caving should
be corrected to restore the original dike grades, No major repair
work shall be made without prior approval of the Division Engineer,
in order that such repairs that mgy be necessary will not adversely
affect the functioning of the protective facilities.

The landside slopes of dikes and the tops of the dikes
~were topsoiled and seeded to mipimize the
damage from erosion and scour caused by surface runoff. Once estab-~
lished, the vegetation shall be mowed at regular intervals.

When sections of the dike require reestablishment of turf, seed-
ing operations should be started at the earliest practical date in
the spring to secure the greatest possible protection against srosion.
Arsas requiring seeding shall be dressed to fill gullies and irregu-
larities in the surface, The following seed mixtures were used in
the original construction:

TARIE I
GRASS SEED
4 of We. Min. 4 Min. %
Kind of Seed In Mixture Purity Germ,
(Botanical Feme)
(Common Name )
Agrostis tenuls hv
Highland Bentgrass 5 98 85
Bromus inermis
Smooth Bromz 10 85 90
Festuca elatior
Alta Fescue 30 98 85
Festuce rubra
Red Fescue 35 98 85
Poa compressa
Canada Bluegrass 15 80 75
Trifolium repens
White Clover (New York Wild Strain) 5 g8 85

Note: Weed seed not to exceed 1.0% of total mixture.

15



Inspections of the dike shall be mede during and after periods
of high water, as it is at such times that any weak spots wlll be
discovered that might otherwise be overlooksd.

18. OPERATION, - Paragraph 208.10 (b) (2) of the preacribed regu-
lations sets forth rules for the operation of levess. Thase rules
apply equally to earth dikes and are guoted below. Following these,
a few of the points which &pply particularly to the Chicoposs Falla
project will be discussed,

"(2) ration. During flood periods the levee shall be pa-
trolled continuously to locate possible sand bolls or unusual wete
ness of the landward slope and to be certain that:

"(4) There are no indications of slides or sloughs
develaping;

"(11) Wave wash or scouring sction is mot occurring;

"(414) No low reaches of levee axist which may be
overtopped;

"(iv) Mo other conditions exist which might endanger
the structure,

"Appropriate advance measures will be taken to insure the
availability of adequate labor and materials to mest all contingen-
cles., Immediate steps will be taken to control any condition which
endsngers the levee and to repalr the dsmsged section.”
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Operation of the dikes may be at a time of moderately high
water, such as a spring freshet, or may be when upususl conditions
indicate the possibility of dangerous flood beights. Prompt action
in starting work is of the utmost importance.

Requirements for patrolling the dikes depend on the depth of
water on the river side of dike. Patrolling of the dikes should
start when the water surfaces of the rivers reach the same elevation
as the surface of the ground on the land side of the dikes and flood-
walls. The patrolling should continue uantil the flood has reached
its peak and receded below the elevation of the land side ground.

The water level in observation risers shall be recorded at least
twice daily to determine proper functioning of the toe drains when-
ever the rivers rise 5 feet above the elevation of the surface of
the ground on the land side of the dikes and floodwalls.

Patrolmen should be thoroughly instructed as to their duties,
what they are to watch for, and the exact limits of their beat. On
each journey of inspection they should carefully examine both slopes
of the dikes for seepage or wetness on landside slope, sand boils
on landside of dike, wave wash or scouring on riverside slope, and
indications of slides or sloughs on either slope.

All unauthorized traffic on the dikes should be stopped at
once, and patrolmen should be instructed to keep people off the
dike unless they can show passes or credentials authorizing their
presence,

19, EMERGENCY REPAIR MEASTRES, - Scours, = Careful watch should be
maintained of the dike for indication of scouring. If any indica-
tion of scouring is observed, soundings should be taken to observe
the amount and progress of the scour. Sandbagging or dumped rock
will generally afford the most practicable means of combatting this
condition. The open ends of sandbags so used must be sewed or tied
after f£illing with earth,

Wave wash. ~ Wave action may cause displacement of riprap and
wash-out of earth materials on the riverside slope of the dike.
Well-sodded slopes will usually withstand waves from a storm of
about an hour's duration without serious damage. An attack over a
longer period may become serious and the slopes should be protected
by sacking or equivalent means. The extent of washes can be deter=-
mined by wading along the attacked slope. Sandbags should be
placed in the erosions in as effective a manner as possible, carry-
ing the protection well above the action of waves. Sandbags used
for this purpose require only about one-half cubic foot of material
and should be sewed or tied. The aim is to obtain a maximum of
coverage with only sufficient weight to hold the sack in place.

Sand Boils. - a. QCeneral. - A sand boil is the result of a
transfer of pressure head and seepage from the river, through a
pervious stratum near or at the surface, to the landside of the dike.
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This seepage under pressure tends to push its way to the surface and
actually floats the material through which it flows. No harmful
effect results provided the weight of the relatively impervious soil
layer overlying the pervious stratum, in which the flow under pres-
sure is occurring, is sufficient to counterbalance this pressure.
When the soll stratum ovsrlying the pervious lgyer is insufficient
to counterbalance the urward pressure or when no such stratum
exists, boils breagk through the swrface on the landside wherever
these weaknesses are present. The sand boil may discharge relatively
clear water or the discharge may contain quantities of sand and :;ilt,
depending upon the magnitude of the pressure and the size of the
boil.

b. Effects of Sand Boils. = Sand boils can produce three
distinctly different eifects on the levee, depending upon the condi-
tion of flow under the levee., These three effects are illustrated
in Appendix D. In Figure 1, Plate No, I, the seepage flow develops
a definite pipe or tube under the levee., This breaks out at the
landside toe in the form of one or more large sand boils. Unless
checked, this flow causes a cavern to be developed under the levee,
resulting in subgidence of the levee and subsequent overtopping,
This case can be most easily recognized by slumping of the levee
crown. Figure 2, Plate No. I, 1llustrates the case where seepage
flows under pressure under the levee without following a defined
path, as the case abowe. This flow results in ome or more bolls out-
cropping at or near the landside toe. The flow from these boils
tends to undercut and ravsel the slope, resulting in a sloughing of
the slope. Evidence of this type of failure is found in undercut-
ting and ravelling at the landside toe. Figure 3, Plate No, I, shows
a third type of effect of a sand boil. In this case, numerouz small
boils, many of which are scarcely noticeable, outcrop at or near the
toe. While no boil may sppear to be dangerous in itself, the conse-
quence of the group of boils is to cause flotation of the soil,
thereby reducing the shearing strength of the material at the tos,
where maximum shearing stress occurs, to such m extent that fallure
of the slope through sliding results.

¢. General Instructions for Hand) Sand Boils. = All sand
boils shall be watched closeiy. A sand EQTT which discharges clear
water in a steady flow is usually not dangerous to the safety of the
dike, However, if the flow of water increases and the sand boil

begins to discharge materigl, corrective action shall be taken
immediately.

de Method of Treatment. =

(1) The accepted method of treating sand boils is to con-
struct a ring of sandbags around the boil, building up a head of
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water within the ring sufficient to prevent further movement of sand
and silt. The accepted method of ringing a sand boil, shown on
Plate No. I1 of Appendix D, is as follows:

(a) The entire base of the sack ring is cleared of
debris, in order to provide a watertight bond between the natural
groumc and tne sack ring.

(b) The sacks are then laid in a ring around the
boil, ith joints staggered, and with loose earth between all sacks.

{c) The ring is carried only to a height sufficient
to prevent material from being discharged. The ring should not
entirely stop the flow of water, because of the probability of the
excessive local pressure head causing additional ruptures of imper-
vious strata and boils nearby.

(d) A "V" shaped drain constructed of two boards,
or a piece of sheet metal, is then placed near the top of the ring
to carry off water,

(2) Actual conditions at each sand boil will determine
the exact dimensions of the ring. The diameter and height of the
ring depend upon the size of the boil, and the flow of water from
it, In general, the following considerations should govern:

(a) The base width should be no less than 1% times
the contemplated height.

(b) It is well to include weak ground near the
boil writhin the ring, thereby preventing a break-through later.

(c) The ring should be of sufficient size to per-
mit sacking operations to keep ahead of the flow of water,

(3) Where many boils are found to exist in a given area,
a ring levee of sand bags shall be constructed around the entire
area and, if necessary, water pumped into the area to provide suffi=-
cient welpght to counterbalance the upward pressure.

Sloughs., = During prolonged high water stages, seeping and
sloughing conditions on the landside slopes may occur. Such condi-
tions should be observed closely as to progress of seepage up the
landside slope and the amount of material that is being carried by
seepage, If the seep velocity becomes great enough to cause, or
probably cause, erosion or sloughing of the slope, a sandbag cover=-
ing should be placed on the seeping area, beginning well out from
the toe and progressing up the slope. The covering should extend
geveral feet beyond the saturated area. If the material is obtalnable,
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the affected area should be covered with brush, straw or similar
permeable material to a depth of two to four inches before placing
the sandbag cover. This will permit the seep water to get away
while serving as a filter to prevent loss of earth from the dike.
After the covering is placed, close observation should be maintained
and adcitional layers of sandbags placed on the previous ones until
the velocity of the seepage is reduced to a point at which the amount
of material carried is negligible. Sacking sloughs are illustrated
on Plate No, III of Appendix D,

Halsing existing earth dikes. - In an emergency, time and other
coenditions permitting, the grade of a dike can be safely raised three
feet. 7The methods most commonly used for this purpose are outlined
in the following paragraphs,

a. Sandbag topping. = The sack ordinarily used for top-
ping an earth dike is a grain or feed sack which holds 100 pounds of
grain. Smaller sacks may be used if feed sacks are not available,
Graln sacks, filled with about one cubic foot of earth, weighing
about 100 pounds, will provide a unit about six inches high, one foot
wide and two feet in length.

The sacks mgy be filled abt the source of material and
hauled to the dike or filled from stockpile or borrow areas at the
dike; conditions determining the method employed. The same ig true
of £filling; i.e., whether power or hand methods are used,

The open end of the sacks should always face upstream or
toward the riverside of the dike and need not be sewed or tied.
When the sack faces the river the loose end should be folded under
and when facing upstream the loose end covered by the succesding
sack.

The front line of sandbags in the first layer should be
laid parsllel to the dike center line and remaining bags at right
angles to the center line. The sandbags in the second layer are all
laid at right angles t¢ the center line, the third row similar to
the first, etc., as shown on Plate No. IV, Appendix D. All sacks
should be lapped about 1/3 each way and well mauled or tramped into
place. The sacks should be filled to 2/3 their capacity when flattened
out to facilitate proper placing and prevent bursting the sack when
mauled or tramped into place.

Plate No. IV illustrates the progressive method of increas-
ing the dike height and gives an approximation of the number of sacks
required for dikes of various heights. Plate No., V shows pictures of
model sack dike or topping.
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A crew of 50 men should fill, carry and place approxi-
mately 1500 sacks per eight-hour day, all hand labor, when the
source of material is within 150 feet of the point of placement.
Production will depend on conditions at the site.

be. Lumber and Sandbag Topping is the most satisfactory method
of raising low reaches of earth dike in emergencies. The chief objec~
tion is the time required to install. In putting on this topping,
as well as any other topping, a careful line of levels should be run
and grade stakes set in advance unless the dike top follows a dependa-
ble grade~line. Two-by-four or two-by-six inch stakes should then be
driven on the riverside of the crown six feet gpart and one-by-twelve
inch beards nailed to landside of the stakes. This wall, backed
with a single tier of sandbags, will hold out at least one foot of
water., II the second foot is necessary, the lgyers of bags will
have to be increased in number and reinforced., Sandbags are laid
substantially in the manrer described in a. above, The stakes
should be driven at least three feet into the ground, leaving at
least three feet out, which will, in extreme cases, hold a three-
foot topping if properly braced behind the sandbags. Plate No. VI,
Appendix D illustrates this method of ralsing a dike.




D, FLOODWALLS

20. DESCRIPTION. The floodwalls are of the "T" type of i
reinforced concrete construction with waterstops at expansion jJoints.

Only the upper parts of the walla are visable since the earth on both

gsides of the walls has been backfilled and compacted. The channel

side glopes and the stone protection abut the river side of the

wall.

The upstream floodwall is 557 feet long and downstream flood-
wall is 863 feet in length. The maximum height of the floodwalls
is approximately 39 feet, including the embedded base slabs.

21. MAINTENANCE. - Paragraph 208,10 (c) (1) of the prescribed regu~
lations sets forth rules for the maintenance of flocdwalls. Appli~
cgble portions of these rules are quoted below.

"Periodic inspections shall be made by the Superintendent to be
certain that:

®(i) No seepage, saturated areas, or sand boils are
oceurring;

"(ii) No undue settlement has occurred which affects the
stability of the wall or its water tightness;

®(iii) No trees exist, the roots of which might extend
under the wall and offer accelerated seepage paths;

"(iv) The concrate has not undergone cracking, chipping,
or breaking to an extent which might affect the stability of the
wall or its water tightness;

(v) There are no encroachments upon the right-of-way
which might endanger the structure or hinder its functioning in time
of flood;

"(vli} Care is being exercised to prevent accumulation

of trash and debris adjacent to walls, and to insure that no fires
are being built near them;



"{vii) No bank caving conditions exist riverward of the
wall which might endenger its stability;

"(viii) Toe drainsge systems and pressure relief wells
are in good working condition, and that such facilities are not

becoming clogged.

"Such inspections shall be made immediately prior to the
beginning of the flood season, immediately following each major high
water criod, and otherwise at intervals not exceeding 90 days.,
Measurs to eliminate encroachments and effect repairs found neces-
sary by such inspections shall be undertaken immediately. All
repairs shall be accomplished by methods acceptable in standard
engineering practice."

22, OPERATION. - Paragraph 208,10 (¢) (2) of the preseribed regula-
tions gives rules pertaining to floodwalls during periods of flood
emergency, These rules are guoted below,

Continuous patrol. of the wall shall be maintained during flood
periods to locate possible leakage at monolith jolnts or seepage
underneath the wall., Floating plant or boats will not be allowed to
1ie against or tie up to the wall., Should it become necessary during
a flood emergency to pass anchor cables over the wall, adequate mea-
sures shall be taken to protect the concrete and construction joints.
Immediate steps shall be taken to correct any condition which endan-
gers the stability of the wall.”

23. EMERGENCY REPAIR MEASURES., -~ The Superintendent or responsible
members of his organization shall take immediate action to correct
any condition which endangers the stability of the wall., All such
measures taken will be reported to the Division Engireer immediately
after the flood period.

Sand Boils. - See Paragraph 19 for emergency measures to be
taken in the event sand boils deveslop.

Monolith Joints. ~ Appreciable leakage through vertical mono-
lith joints can be controlled by dumping cinders, sawdust, or simi-
lar material on the riverside of the wall. The dumped material will
be carried into the joint by the water and plug the leak.

Raising Grade of Wall. - In an emergency, the walls may be
raised temporarily by a single row of sandbags or by erecting wooden
flashboards similar to those shown in Plate VII of Appendix D, Con-
struction of the wooden extensions would require minor modification
to fit the Chicepee Falls floodwali.
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E. UTILITIES

24, DESCRIPTION. - Water, sewer and storm drains that pass under
the protection and chmnnel are shown on utility sheets included in
Appendix E of this Manual. The water, sewer and drainage structures
connected with the project are outlined in Table II. They are dis-
cusged in more detall hereafter.

25. MAINTENARCE. -~ The utilities passing through the protection
should be adequately maintained and any breaks or leaks promptly
repaired. Where any excavations are necessary, backfills shall be
carefully and thoroughly compacted taking care that no volds or nests
of cobbles or gravel are allowed to occur. Paragraph 208.10 (d) (1)
of the prescribed regulations gives rules for the maintenance of
drainsge structures,

"Adequate measures shall be taken to insure that inlet and out-
let channels are kept open and that trash, drift, or debris is not
allowed to accumulate near dralinage structures., Flap gates and
manually operated gates and valves on drainege structures shall be
examined, oiled, and trial operated at least once every 90 days.
Vhere drainege gtructures are provided with stop log or other emer-
gency closures, the condition of the equipment and its housing shall
be inspected regulerly and a trial installation of the emergency
closure shall be made at least once each year. Periodic inspections
shall be made by the Superintendent to be certain that:

"(3) Pipes, gates, operating mechanism, riprap, and
headwalls are in good condition;

#(11) Inlet and outlet channels are opens

n(4i14) Care is being exercised to prevent the accumu~-
latior of trash and debris near the structures and that no fires
are being bullt near bltuminous coated pipes;

®(iv) Frosion is not occurring adjacent to the struc-
ture which might endanger its water tightness or stability.

"Immediate steps will be taken to repair damage,
replace missing or broken parts, or remedy adverse conditions dis-
closed by such inspections."

Locations where industrisl process water and storm drain efflu-~
ents are discharged onto the dumped rock slopes should be examined
periodically to insure that there is no loss of slope material,

26, OQPERATION, - Paragraph 208,10 (d) (2) of the prescribed regula-

tions gives rules for operation of drainage structures, These rules
are quoted below,
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Winenever high water conditions impend, all gates will be
inspected a short time before water reaches the invert of tne vipe
and any object which might prevent closure of the gate shall be
removed, Automatic gates shall be closely observed until it has
been ascertained that they are securely closed. Manually operated
gates and valves shall be closed as necessary to prevent inflow of
floodwater., All drainage structures in levees shall be inspected
frequently during floods to ascertain whether seepage 1s taking place
along the lines of their contact with the embankment. Immediate
steps shall be taken to correct any adverse condition.™

As long as storm and other drains and ditches into the channel
are draining freely they should present no special operating prob=
lems, Operation of the gate closures on the drainage structure
running through the pumping station is covered fully in the Pumping
Stations- Section P,

a. Fire Protection Water Lipe., - At Station 17+20, & 12-inch
fire protection water line passea through the concrete floodwall.
This line is equipped with a 12-inch post indicator valve on the land
side of the wall. Under normal conditions, this valve iz to remain
wide open. In the event of a rupture of the fire line under the flood
control structures, or on the land side of the protection, the post in-
dicator velve should be closed.

b. Upstream Pressure Conduit. -~ There is a large gate structure
located at Station 25+94 nesr the railroad tracks on the property line
between the Chicopee Manufacturing Company and the U, S. Rubber Company.
In this structure are two sluice gates, One is a 48-inch sluice gate
with an invert at Elevation 82,33, the other is a 2hainch sluice gate
with an invert at Elevation 90.03.

(1) Under both normel and flood conditions, the 4B-inch
gate should remain wide open and the 2h-inch gate tightly closed.

(2) The lower level drainasge system for the U. S. Rubber
Company leading to the Oak Street Pumping Station, of necessity, has
very little slope. This will lead to the deposition of sedlment in
this storm drain. To correct this condition, a means of flushing
this drain is incorporated in the project.

(3) Fiushing of the drain can be accomplished at any time
during a localized storm causing local runoff not accompenied by &
rise in the river level which would exceed elevation 90.0. This can
be accomplished by opening the 2h-inch gate completely and slowly
closing the L8-inch gate until sufficient head is built up in the
gate structure to cause water to flow in the 2k-inch bypass.
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STRUCTURE

Poat Indicator Valve on 12"
Fire Protection Water Line

Sluice Gate Structure

Upstream Pressure Condult &
48" ¢ Gravity Discharge Conduit
24" ¢ Sluice Gate

48" ¢ Sluice Gate

Process Water Inteke of
U. S. Rubber Company
River Gate Structure with
30" x 30" Sluice Gate

Intake Gate Structure of
U. S. Rubber Company

30" Wafer Butterfly Valve
30" Gate Valve

4* x 4' Discharge Conduit
csk St, Pumping Station
48" x 48" Sluice Gate on
River Side of Dike

TAHLE I

VALVE AND GATE OPERATIONS

LOCATION

Sta.

Sta.

Sta.

Sta.

Sta.

17420

25+94

48+00

49+20

PLATE NO.

OPERATIORAL REQUIREMENTS

E-4

E-21

E-11

E-11

E-11

Emergency Closure only.

Sluice gates are operated
for flushing lower level

drainage system at U, S.
Rubber Company.

Emergency Closure only.

30" Wafer butterfly is opera-
ted to maintain water levels
between El. 77 and Ei. 79 in
existing intake structure,

30" Gate Valve, normally open,
shall be cloged 1f the cooling
water pumps are stopped.

Emergency Closure only.
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¢, Process Water Inteke of U. S. Rubber Company. - Approxi-
metely 100 feet upstream from the (Oak Street Pumping Station there
is a 30-inch conduit through the dike for process water intake for
the U. S. Rubber Company. When the river level is rising and reaches
Elevation 79, the 30-inch wafer butterfly valve in the gate structure
behind the dike should be throttled and constantly controlled to
maintain the water level in the pit between Elevations 77 and 79.
The elevation of the top of the gate structure is 84,5. Therefore,
the water mhust be so controlled that the level at all times is be-
tween 5.5 and 7.5 feet below the top of the structure. This must
be constantly watched as the level will change as the river level
changes and alsc ag the demand from the pumps change.

(1) The 30-inch gate valve also located in the gate
structure should be closed if the cooling water pumps are stopped
and the pressure through the wafer butterfly valve causes the water
level in the plt to exceed Elevation 79.

(2) The sluice gate located on the river side of the dike
should be kept open at all times., It should be c¢losed only in the
event of a rupture in the conduit betwesn the 30-inch gate valve
and the river.

F. PUMPING STATIONS

27. DESCRIPTION. - Two pumping ststions were constructed by the
Corps of Engineers in the City of Chicopee, to dispose of the in-
terior drainage during high water perlicds. Each station is pro-
vided with sufficlent pump capacity with one pump Iinoperable to
discharge two-thirds of the design runoff based on the existing
developments in the dreinage areas. The storm water pwmms are
driven by diesel engines directly connected through flexihle
couplings to right angle gear units which transmit the power to
the vertical pump shaft. The stations are provided with other
facilities, such as trash racks, slulce gates, flap valves, over-
head cranss, vent fans, sump pup, etc., to meke a relimble, work-
able and complete installation,

&. Pumping Station Equipment.

(1) Main Street Pumping Station. - This pumping station
contains two 18-inch diesel-engine-driven propeller pumps, A flap
valve is provided on the discharge end of each pump to faclllitate
starting and prevent backflow through the pump. Stoplogs are pro-
vided for installing in slots on the river side of the flap valves
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to permit maintenance and repair of the flep valves at all river
conditions. The engines are radiator-cooled, and exhaust cooling
air from the engine room is discharged to the cutdoors. Each
engine is equipped with a hydraulic cranking system consisting of
a nitrogen precharged piston type accumileitor, hydraulic cranking
motor, starter control and associated equipment.

(a) Two electric opersted sluice gates are provided,
one on the inlet to the pump sump and the other on the gravity dis-
charge conduit on the river side of the floodwall.

(b) Electricity is supplied by a single-phase
120/240 volt service for the sluice gate operators, vent fan, sump
pump, dehumidifier, and lighting,

(2) Oak Street Pumping Station. - This station contains
three 16-inch diesel engine-driven propeller pumps. Each pump dis-
charge is equipped with a flap valve to facllitate starting and pre-
vent backflow through the pumps. Stoplogs are provided same as for
the Main Street Pumping Station. Engine cooling and starting sys-
tems are also the seme as at the Main Street Pumpling Station.

(a) Three electric cperated and one hand operated
Sluice gates are provided at this station. The hand operated gate
is on the river end of the discharge condult and iz left copen at
all times except for maintenance or rupture of the discharge con=-
duit. One electric operated gate is on the entrance to the pump
sump, one on the gravity discharge conduit at the station, and
another on the interconnecting line between the incoming drain
lines from the high level and low level drainage areas. This third
slujce gate permita closing off the river t¢ the low level drainage
area, opening the sump gate and pumping the runoff from the low level
area while still allowing runoff from the high level dralinage area
to flow to the river by gravity until the river stage riases to a
level which would flood the high level area.

(b) Electric energy, same as at the Main Street
Pumping Station, is supplied to this station.

28, MAINTENANCE. -

&. Regulations. - Paragreph 208.10(£)(1) of the prescribed
regulations governs the maintenance of pumping stations:

"Pumping plants shall be inspected by the Superintendent at
intervals not to exceed 30 days during flood seasons and 90 days
during off-flood seasons to insure that all equipment is in order
for instant use, At regular intervals, proper measures shall be
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taken to provide for cleaning plant, bulldings, and equipment,
repainting as necessary, and lubricating ell machinery. Ade-
quate supplies of lubricants for all types of machines, fuel

for diesel powered equipment, and flashlights or lanterns for
emergency lighting shall be kept on hand at all times, Tele-
phone service shall be maintained at pumping plants. All equip-
ment, lncluding switch gear, transformers, motors, pumps, valves,
and gates shall be trisl operated and checked at least once every
90 days, Megger tests of all insulation shall be made whenever
wiring has been subjected to undue dampness and otherwlse at in-
tervals not t0 exceed one year. A record shall be kept showing
the results of such tests. Wiring disclosed to be in an unsatis-
factory condition by such tests shall be brought to a satisfactory
condition or shall be promptly replaced. Diesel engines shall be
started at such intervals and allowed to run for such length of
timz as may be necessary to insure their sgerviceabllity in times
of emergency. Only skilled electricians and mechanics shall be
employed on tests and repairs. Operating personnel for the plant
shall be present during tests. Any equipment removed from the
gtation for repalr or replacement shall be returned or replaced
as soon a8 practicable and shall be trial operated after rein-
stallation., Repairs requiring removal of equipment from the
plant shall be made during off=flood seasons insofar as practi-
cable,"”

b. Recomrendations of Division Engineer. ~ To help carry out
the above-quoted regulations, the Division Engineer recommends the
following:

(1) General. - Proper maintenance of the pumping stations
requires periodic operation of all equipment at frequent intervels
to keep equipment in good working order and all parts well lubri-
cated and free from corrosion. Periodic operation of equipment also
permits an inspection of the functioning of all equipment so that
defective parts may be properly replaced or repaired before their
use is required for pumping operations. Inasmuch as mechanical and
electrical equipment deteriorates rapidly from idleness as well as
from continued use, a thorough and complete maintenance routine is
Justified. The dehumldifier ghould be kept in operation at all
times to prevent condensation of moisutre on equipment withlin the

bullding.

(2) Diesel Engines. -

(a) Twice a year, in the spring and fall, each
engine should be run for two hours. The operation of the engines
for this length of time is necessary to get the crankcase oil
varmed up gufficiently to evaporate any fuel that entered the
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crankcage during starting and to evaporate any moisture that is

in the crankcase o1l due to condensation. If the station is i
operated for flood purposes during elther of these periods, this

operation will meet the maintenance operation requirement. During

this period of operation, the cutwout coupling between engine and

gear unit shall be set so the pump does not operate, The function-

ing of the engine and accessorles ghould be checked for proper per-

formance, The following are the prineipal items to be checked:

(1) 011 Pressure.
(2) Water Temperature.

(b) Once each month, each engine, gear unit, and
punp shall be operated for two to three minutes., This two to three
minute operstion may be run with the sump dry. IO NOT OPERATE ANY
PUMP LORGER THAN THREE MINUTES DRY. This two to three minute opera-
tion will demonstrate that the engine will start properly and will
be sufficient to circulate oll in the engines and gear units to all
surfaces and will spread a grease coating on the grease lubricated
shafts and bearings. If this short period of operation indicates
any unusual noises in the pump or gear umits, the unit should be
shutdown limmediately, the sump flooded and the unit operated as
necessary to determine the source of trouble and necessary repalrs.

(c) 011 in the engines should be changed twice a
year or after every 100 hours of operation, whichever 1s more fre-
quent. At the time of oil changing, the oll filter should be re-
moved and replaced with new filter element.

(d) The drein valve at the base of the vertical
exhaust plpes should be opened once a month while the engine is in
operation to allow the condensate collected in the pipe to drain
before it collects sufficlently to back up into the exhsust mani-
fold and into the cylinders.

(=) The anti-freeze solution shall be drained and
replaced smmuslly. Permanent type anti-freeze shall be used at all
tiges and shall be adequate for protection against freezing et minus
20 F.

(3) Pumps., - No maintenance of the propeller pumps is
ordinarily required except that necessery to keep them painted and
lubricated., The manual Farval grease lubricator on each pump should
be operated to pump grease to each grease lubricated bearlng prior
to each pump operation and after each half hour during continuous
operation. After each "wet suwmp” pump operation, the inside of the
pump column, discharge elbow and the propeller and suctlon bell shall
be flushed clean with hose using clty water.
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(4) Gear Units, - The gear units are fully enclosed
o1l lubricated. The oil level must be kept at the indicated
level in the sight glass at all times. The oil in the gear unita
should be changed every two years.

(5) Sluice Gates. - Electrically operated gates ahould
be moved through a complete closing and opening and closing cycle
each month. The manually operated gate should be operated a few
inches of travel each month and through full travel once yearly.
There are on each electrically operated gate hoist some resistors
located within the motor control panel in sseries with the indica-
ting lights. Inasmuch as these resistors will emit a 1little heat
when the indicating lights are on, it is recommended that at all
times the feederzs to the electrically operated slulce gates be
kept energized and the indicating lights kept lighted so that the
registors will provide a little heat to combat any moisture that
entera the control panel. The limlt switches should be inspected
once a year, and contacts cleaned. The stems of all gates should
be kept completely coeted with a water resistent lubricant at all
times to prevent corrosion and provide lubrication.

(6) Swup Pumps. - Each station is provided with a sump
pump to handle any seepage into the sump and to evacuste the sump
after each pumping operation. The pumps and motors should be lu-
bricated annually and the float mechanism checked monthly by man-
ually ralsing and lowerdng the float to stert and stop the pump.

DO NOT ALLOW THE PUMP TO OPERATE MORE THAN ONE MINUTE WITHOUT WATER.

(7) Painting. - A1l metal surfaces not otherwise pro-
tected must be kept painted to maintain the metal in good condition.
The exterior metal work, such es pipe railings, trash racks, cover
plates, exterior gate holst, flap valves, will require frequent
painting because of exposure to the weather,

(8) Pump Swmp. - After each period of high water during
which the propeller pumps have been used, the sump should be emp~
tled of water and the sump cleapned of all silt and debrls, Most
of the deposit on the floor can be washed into the sump pump by a
stream of water from a hose and then rémoved with the sump pump.
Any large debrias, sticks, stones, rags, etc., should be removed
manually. After the sump hes been cleaned the sump pump should
he cleaned of all foreign matter,

(9) Anchor Bolts. - At yearly intervals, all anchor
bolts, piping bolts, Dresser coupling bolts, pump assembly bolts,
and all similar parts shall be checked for tightness and tightened
if necessary.
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(10) Lubrication. - The two main requirements to keep
equipment well lubricated are to aperate equipment frequently to
spread a film of lubricant over the bearing surfaces, and secondly
to use proper kinds and grades of good lubricants. Cup greases
should not be used on the equipment for any purpose becsuse moat
cup greases have water as a binder. This moisture in contact with
idle metal surfaces will corrode them in time. The types and grades
of gresse and ofls should be in sccordance with the equipment marnu-
facturer's recommendations.

(11) Manufacturer's Drawings end Recommendations. _ The
Corpe of Engineers has furnished the City of Chicopee a complete
set of manufacturer's drawings pertaining to the mechanical and
electrical equipment in the pumping stations. These drawings should
be kept in good condition and aveileble for reference at all times.
If, for any reason, the drawings becoms dsmaged or loat, they should
be replaced. The manufacturere will replisce drawings for a nominal
cost. The Operating and Maintenance Instructions of the engine manu-
facturers should be followed for diesel engine care.

29. OPERATION.

a. Regulations. - Paragraph 208.10(f)(2) of the prescribed
regulations governs the coperation of pumping stations:

"Competent cperators shall be on duty at pumbing plants when-
ever it appears that necessity for pump operation is lmminent. 'The
cperator shall thoroughly inspect, trial operate, and place in readi-
ness all plant equipment., The operator shall be familiar with the
equipment manufacturer's instructions and drawings and with the 'Op-
erating Instructions' for each station. The egquipment shall be op-
erated in accordeance with the above-mentioned ‘Operating Instruc-
tions' and care shall be exercised that proper lubrication is being
supplied all equipment, and that no overheating, undue vibration or
noise is occurring., Immediately upon final recession of flood
waters, the pumping station sha)l be thoroughly cleaned, pup house
sunps flushed, apd equipment thoroughly inspected, olled and gressed.
A record or log of pumping plant operation shall be kept for each
station, a copy of which shall be furnished the Division Engineer
following each flood."

b. General Operating Procedure. - The following instructions
describe the general operating procedure:

Whenever the river stage reaches the stage at which the station
iz to be placed in operation, the slulce gate at the entrance to the
station sump shal) be opened and the gate in the gravity flow conduit
closed. One or more pumps shall be operated As necessary to maintain
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the water in the sump below the "High Water Elevation"”. The pumps
should not be operated when the water level is bhelow the "Low Water
Elevation" as alr will be sucked into the pumps causing vibration
and cavitation. During perlods of low inflow the engine may he
operated at less than the rated speed to reduce the pumping capac~
ity and thus avoid frequent stopping and starting of the engine.

c. Sump Level Indicators. - Station sump water level gages
are instelled on the south wall of the Main Street pumping station
and on the north wall of the Osk Street station. Both gages in.
dicate the water elevation in the sump in feet above memn sea level.

d. River Level Gages, - River level gages are installed on
the west wall of the Maln Street stetion and on the south wall of
the Omk Street station. Both gages indicate the river elevation
in feet above mean sea level.

e, Pumping Station Staffing Criteria. = Arrangements should
be made with the U. S. Department of Commerce, Environmental Scien-
ces Services Administration, 135 Hligh Street, Hartford, Connecticut
06101 (telephone number 203~244-2014k), to keep the city informed on
flood predictions. The ESSA Weather Buresu maintains the River
Forecast Center at Hartford and is the official agency for collect-
ing precipitation and runoff data. Personnel at the Center prepare
flood forecasts and are responsible for lssuance of flood warnings
in the Chicopee River basin.

The Main and Gak Streets pumping stations will be staffed when
any of the followling conditions develop:

(1) USWB Forecast. - When the Weather Bureau at Hartford
forecasts flood stages equal to or higher than 12 feet (9,700 cfs)
at the USGS gage at Indlen Orchard, Massachusetts.

(2) Main Street pumping station. - When the river gage
level is rising and reaches Elevation 81.5 msl.

(3) Oak Street pumping station. When the river gage
level is rising end reaches Elevation 78.5 msl.

The operators will immedistely make maintenance checks to in-
sure operation of the stations and will periodically check the river
level gages,

f. Main Street Pumping Station Operating Criteria. -

(1) Normsl Gate Settings. - During non-flood periods the
gates at the station will be in the following positions:
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(a) Inlet s.1ice gate - closed.

(v) Dischar¢. sluice gate - open.

(2) Flood Operati:is. - During a flood the station will
be operated in the followlng ‘'equence:

(a) Start Pum.ing. - When the river gage level at
the pumping station rises to K. evation 82.5 msl, the operator will:

1. Open inlet sluice gate.
2, Start pump No. 1.

3. Close discharge sluice gate.

(R

« Shut off sump pump.

(v) Pump Operations. - Operate engine(s) and pump(s)
according to the following schedule:

Pumps
No. 1 No. 2
(sump gage elevation)

Start Pumps 82.5 83.0
Stop Puups 78.3 78.8

The necessity for keeping the pumping station engines running

and intermittently operating pumps willl depend on the volume and rate
of local inflow. It is entirely possible that the rainfall causing

the flood or the local runoff wlll end before or while the river is
still in flcod. In this event, the discharge sluice gate will be
kept closed and the engine(s) and pump(s) operated only as necessary
to keep stages in the sump withlin operating limits.

(¢) Terminate Pumping. - When the river recedes to
Elevation 82.5 on the river level gage, the operator will:

l. Open the discharge szlulce gate.
2. Stop pump(s) and engine(s).

3. Complete station log and prepare report for
transmittal to Division Engineer,



(@) Draining and Cleaning Sump. - The sump will
be allowed to draln with the receding river levels., When the
river level drops to an elevation of about 76 feet, the operator
will:

1. Close the inlet sluice gate.
2, Start sump pump.
3. Clean and flush sump as necessary.

When the sump is nearly empty, the flushing Jjets should be
turned on and the pumping station sump immediately hosed and
scrubbed down t0 remove any reaidual dye wastes before the waste
material solidifies,

g. Oak Street Pumping Station Operating Criteria. -

(1) Normal Gate Settings. - During non-flood periods
the gates at the station will be 1n the following positions:

(a) Inlet sluice gate (under) - closed.
(b) Discharge sluice gate (under) - open.
(c) Discharge sluice gate (floorstand on roof) - open,

(2) Flood Operations. - During a flood the station will
be operated in the followlng sequence:

(a) Start Pumping. - When the river gage level at
the pumping station rises to Elevation 79.0 msl, the operator will:

) 1. Open inlet sluice gate (under)(see Plate
E-50).

2. Start pump No. l.

3. Close discharge sluice gate (under) (floor-
stand outside of pumping station - see Plate E-50).

L., Shut off sump pump.

(b) Pump Operations. - Operate engine(s) and pump(s)
according to the following schedule:
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No, 1 No. 2 No. 3
(sump gege elevation msl)

Start Pumps T9.0 79.5 80.0
Stop Pumps 75.0 75.5 76.0

The necesaity for keeping the pumping station engines running
and intermittently opersting pumps will depend on the volume and
rate of local infiow. It is entirely possible that the rainfall
causing the flood or the local runoff will end before or while the
river is still in flood. In this event, the engine(s) and pump(s)
will be cperated only as necessary to keep steges ln the sump within
operating limits.

(¢) River Level Rises to Flevation 90. - When the
river level rises to Elevation 90, the operator will:

1. Open the discharge sluice gate (under) and
simultaneously,

2. Close the discharge sluice gate (floorstand
on roof).

() River level Recedes to Elevation 90. - When the
river level recedes to Elevation 90, the operator will:

1. Close the discharge sluice gate (under) and
similtaneocusly,

2, Open the discharge sluice gate (floorstand
on roof). .

(¢) River lLevel Recedes to Elevation 79. - When the
river level recedes to Elevation 79, the operator will:

1. Open the discharge sluice gate (under).

2. Stop pump(s) and engine(s).
3. Complete station logs and prepare report for
transmittal to Division Englneer.

(£f) Draining and Clesning Swmp. - The sump will be
allowed to drain with the receding river levels. When the river level
drops to about Elevation T5, the cperator will:
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. Close the inlet gluice gate {(under),

=

1o
L]

Start sump pun®.

. Clean and flush sunp &8 necessary,

18y

h. Station Log. - The operators will maintain station logs
of station operations. In addition, at half=hour intervals after
going on alert, they will record river levels from the river level
gages. This record will aid in evaluation of the operating pro-
cedures, The actusl operation experience will indicate where ad-
justments in the prescribed regulations can improve the function-
ing of the Chicopee Falls protective system.

Go MISCELLANEOUS FACILITIES

20. DESCRIPTION. Miscellanecus structures and facilities con-
structed as part of the protective works include the bituminous
concrete mounds.,

31. MAINTENANCE.

a. Paragraph 208,1C(h}(i) of the prescribsd regulations sov-
erng the maintenance of miscellaneous facilities:

"Miscellaneous structures and facilities constructed as a part
of the protective works snd other struectures and facilities which
function as a part of, or affect the efficient functioning of the
prrotective works, sball be period.cally lnsvected by the Superin-
tendent and appropriate meintensnce mesasures taken. Damaged or
unserviceable parts shall be repeaired or replaced without delay.
Areas ugsed for ponding in connection with pumping plents or for
temmorary storage of interior runoff during flood periocds shall
not be gllowed to bhecome £illed with eilt, debrds, or dumped mate-
rial. - The Superintendent shall take prover steps to prevent re-
striction of bridge openings sna, vhere practicable, shall pro-
viitr for temprwarvy rmisiac du-irg [Joods of bridges whirh restrict
channel capacilies durins high (low-."

b. Blituminous Concrete Mounds, - The purpcse of the kitumin-
ous conere*e mounds is to intercept surfece runofi and to divert
the water to near-by drein inletg. Because of the steep slopes of
rhe interior drainage aress, Lhere will be a repid concentration
27 runcfi duriae any periocd of ni-h fatersity rainflsil. Prialell
rates will vary from 4.30 inches per hour for short times to 2,05
inches per hour for the longest concentration times.




Any surface water not intercepted and diverted by the bitum-
inous concrete mounds will continue down the slopes and cause
temporary ponding on the landside of the dikes and floodwalls,
For this reason, it is essential to maintein these mounds in
good condition at all times,

32. OPERATION.

a. Regulstions. - Paragraph 208.10(h)(2) of the prescribed
regulations governs the operation of miscellaneous facilitles.

"Miscellaneous facilities shall be operated to prevent or
reduce flooding during periods of high water, Those faclilities
constructed as & part of the protective works shall not be used
for purposes other than flood protection without approval of the
Division Engineer unless designed therefor."

b, Debris Removel. -~ During a flood or heavy ralnfall, ob-
servetions for debris should be mede at the bitumincus concrete
mounds, Debris could block the flow of water to the drain inlets.
Men and equipment should be avellable within reasonable time and
distance to assist in debris removal wherever necessary.

H, OPERATIONS FPLAN

33. PROJECT OPERATION. - A considered and practiced plan or project
operation should be in readiness at all times. Severe floods can
occur at any time of year. Fortunately, a few hours warning time
should be available for local authorities to mobllize men and equip-
ment for serious flood conditicns. However, trained operators will
be required at the Pumping Stations and menpower and equipment
should be on call for duty on the various project features to in-
sure maximum project operation and efficiency.

34. COOPERATION. - Representatives of the Division Engineer stand
ready to assiat the City in the operation of the project. This in
no way lessens the responsibility of the Commonwealth or the City
in the operation of the project.
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APPENDIX A

REGULATIONS PRESCRIBED BY THE

SECRETARY OF THE ARMY



TITLE 33 NAVIGATION AND
NAVIGABLE WATERS
M-—-Corps of Engineers, War
Department

Chapter

Part 208—Froop Contrnl BEGULATIONS

MAINTENANCE AND OPERATION OF FLOGD
CONTROL WORKS

Pursuant to the provisions of section 3
of the Act of Cangress approved June 23,
1938. as amended and supplemented (49
Stet. 1571; 50 Stat. 877, and 55 Stat.
838; 33 U. 8. C. 701c; 70lc-1), the fol-
lowing regulations are hereby prescribed
to govern the maintenance and opera-
tion of flood control works:

§ 208.10 Local flood protection works,
maintenance and operotion cf structures
and facilities—(a) General. (1r The
structytes and facilities constructed by
the United States for locsl flood protec-
tion shall be continuously maintained in
such s manner and operated at such
times and for such periods as may be
nécessary to obtain the maximuym
benefits,

(2) The Siate. political subdivision
thereof, or other responsible local
agency, which furnished assurance that
it will maintein and operate flood ccn-
trol works in accordance with reguls-
tions prescribed by the Secretatry of War,
a2 required by law, shall appoint a per-
manent commitiee consisting of or
headed by an official hereinafter called
the "“Superintendent,” who shall be re-
sponsible for the davelapment and main-
tenance of, and directly in charge of, an
organhization responsible for the efficient
operation and maintenance of all of the
structures and facilitles during flcod
periods and for contingous inapection
and maintenance of the project works
during periods of low water, all without
cost to the United Btates,

(3) A reserve supply of materials
needed during » flood emergency ahall
be kept on hand at all times,

(4) No encroachment or
which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facliitiea,

(5) No improvement shall be passed
over, under, or through the walls, leveea,
improved channels or floodways, nor
shall any cxcavation or construction he
permitted within the limits of the prof-
e¢t right-of-way, nor shall ahy change
be made in any feature of the works
without prior determination by the Dis-
trict Engineer of the War Department
or his authorized representative that
such tmprovemertit, excavatlon, construc-
tion, or alteratton will not adversely af-
fect the functiohing of the protective
facilities, Such Improvements or alter-
aticns as may be found to be desirable
and permissible unde: the above de-
termination shall be constructed in ac-
cordance with standard engineering
practice. Advice regarding the eflect of
proposed improvements or alterations
on the functioning of the project and {n-
farmation concerning methods of con-
struction acceptable under standard en-
glneering practice shall be gbtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his ap-
proval. Drawings or prints showing
such Improvements or alterations as
Mnally constructed shall be furnished the
District Engineer after comypietion of the
work.

treapass

(8) It shall be the duty of the super-
Intendent to subruit a semiannual report
{o the District Er.gineer coveriig inspec-
tion, maintenance, and operstion of the
protective woris.

(1) The District Engineer or his au-
thorized representatives shall bave aec-
cess at all tignes to a1l portions of the pro-
tective works

{8) Maintenance measures OF repairs
which the Distriet Engineer deems nec-
essary shall be promptly taken or made.

(3 Appropriate measures shall be
taken by local authorities to insure that
the activities of all local organisations
operating public or privete facilities con-
nected with the protective works are co-
ordinated with those of the Buperintend-
ent's organization during flood periods.

{}0) The War Department will furnish
local |nterests with an Operation and
Maintenance Manua] for each completed
project, or separate use(ul part thereof,
to assist them in carrying out their ob-
ligations under these regulations.

(b) Levees—i(1) Maintenance. The
Superintendent shall provide at ali times
Such maintenance a2 may be required to
insure serviceability of the structurea in
titme of flood. Measures shall be taken
to promote the growth of sod, extermi-
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
erosion or other forces. Where prac-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other suitable growth on areas riverward
of the levees. Pertodic inspections shall
be made by the Superintendent to insure
that the above mainicnance measures
are being effectively carrie¢ out and,
further, to be certain that:

(1) No unusual settlement, sloughing,
or material joss of grade or levee cross
section hss taken place:

(1) No caving has occurred on either
the land side or the river side of the Jevee
which might affect the stability of the
levee section:

(14} No seepage. saturated areas, or
sand boils sre occurring; ’

vy Toe drainage systems and pres.
sure relief wells are in good working con.
dition, and that such facuities are not
becoming clogged;

(v) Drains through the levees and
gates on said drafws are in good working
condition;

{vi) No revetment work or riprap has
been displaced, washed out, or removed;

(vil} No action is being taken, such
a8 burning grass and weeds during in-
appropriate seasons, which will retard
or destroy the growth of sod;

(viii) Accessroads to and on the levee
are being properly mtintained;

(ix) Cattle guards and gates are in
good condition;

(x) Crown of levee is shaped so as to
drain readily, and roadway thereon, if
any, s well shaped and maintained;

(x1) There is no unauthorized grazing
or vehlcular traffic on the levees;

(xli> Encroachments are not being
made on the levee right-of-way which
might endanger the structure or hinder
its proger and eficient functioning dur-
in times of emergency.

Such inspections shall be made im-
mediately prior to the beginning of the
fiood season ; immediately following each
major high water period, and otherwise
at intervals not exceeding 50 days, and
such intermediate times as may be neces-
sary to insure the best possible care of

the levee. Immediate steps will be taxen
to correct dangerous conditions discloseq
by such Inspections. Regular mainte-
nance repair measures shall be accom-
plished during the appropriate season
a3 scheduled by the Buperintendent

(2) Opern_tion. During flood periods
the levee shall be patrolled continuausly
to locate possible sand bolls or unusual
wetness of the landward slope and to be
certain that:

(1} Thete are no indications of slides
or sloughs developing;

(1Y Wave wash or scouring action is
not gecurring,

(ili) No low reaches cf levee exist
which may be overtopped:

{iv) Nb other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the availability of ade-
quate labor gnd materials to meet all
contingencies. Immediate steps will be
taken to control anv condition which
endangers the levee and to repair the
damaged section.

(¢) Flood swalls-—(1) Mainlenance.
Periodic tnapections shall be made by the
Buperintendent to be certaln that:

1) No seepage, satursted areas, or
sand boils are occurring;

1i) No undue settlement has cccurred
which affects the stabllity of the wall or
its water tightness;

(1ii) No trees exist. the roots of which
might extend under the wall and offer
accelerated seepage paths:

(ly) The concrete has not undergone
cracking, chipping, or breaking to an
extent which might sffect the atability
of the wall or its water tightness;

(v} There are no encroachments upon
the right-of-way which might endanger
the structure or hinder its functioning
in time of ficod;

(vi) Care is being exercised to pre-’
vent accumulaticn of trash and debrls
sdjacent to walls, and to insure that no
fires are belng built nesr them:

(vii) No bank caving conditiona exist
riverward of the wall which might en-
danger it stability;

(viil}) Toe drainnge systems and pres-
aure retiaf wells sre in good working con-
dition, and that such facilitier are not
becoming clogged,

Buch inapections ahall be made imme-
diately prior to the beginning of the flocd
season, immediately following each ma-
Jor high water period, and otherwise at
intervals not exceeding 90 days. Mens-
ures to eliminate encroaschments and ef-
fect repairs found necessary by such in-
spections shall be undertaken Immedi-
ately. All repairs shall be accompiished
by methods acceptable in stapdard en-
gineering practice.

(2) Operafion. Conilinuous patrol of
the wall shall be maintained during flood
periods to locate pogaible leakage at thon-
olith joints or seepage underneath the
wall. Floating plant or boats will not be
allowed to lle against or tie up to the
wall. Bhould it become necessary guring
a flood emergency to paas anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and con-
struction Joints. Immediute steps shall
be taken to correct any condition which
endangers the stabjlty of the wall.

(d) Drainage structures— (1) Mairl. -
nance. Adequate measures shall be taken
to insure that Inlet and cutlet channeis
are kept open and that trash, driit, o
debris is not allowed to acournulate nea.
drainage structures, Fap gates and
manually operated gates and valves on
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drainage structures shall Le examined,
olled, and trial operated at least once
every B0 days, Where drainage strue-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be In-
spected regularly and a trial installation
of the emergency closure shall be made
at least once each year. Periodic inspec-
tions shall be made by the Superintend-
ent to be certain that:

(1) Pipes, gates, operating mechanism,
riprap, and headwalls are in good con-
dition;

(11 Inlet and cutlet channels ars open;

(141) Care is being exercised to prevent
the accumulation of .traxh and debris
near the structures and that no fires are
being built near bituminous coated pipes;

(y) Erosion is not occurring adjacent
to the structure which might endanger
its water tightneses or stability.

Immediatg-steps will be taken to re-
pair damsage, repiace missing or broken
parts, op-scmedy adverse conditions dis-
clo: 5; such inspections.

peration. Whenever high water
ﬁltlons {impend, all gates will be in-
cted a short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
shall be removed. Automatic gates shall
be clogely observed until it has been ms-
certained that they are securely closed.
Manually operated gates and valves shall
be closed s necessary to prevent inflow
of flood water, All drainage structures
in levees shall be inspected frequently
during ficods to ascertain whether spep-
age ia taking place along the lines of
their contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition,

(@) Closure structures—(1) Maintes
nance. Closure structures for trafic
openings shall be inspected by the super-
intendent every 950 days to be certein
that:

(1) No parts are missing;

(1) Metal parts are adequately cov-
ered with paint;

(14} All movable parts are in satis-
factory working order,

(iv) Proper closure can be
promptiy when necessary,

(v) SuMicient msterials are on hand
for the erection of sand bag closures and
that the location of such materials will
be -eadily accessible In times of emer-
gency.

“fools and parts shall not be removed
for other use. ‘Trial erections of one or
more closure structures shall be made
once each year, alternatisg the struc-
tures chosen so that esnil gate will be
erected at jeast once in each 3-year pe-
rlod. Trial erection of all closure struc-
tures shall be made whenever a change is
made in key operating personnel. Where
ralroad operation makes trial erection of
s closure structure infeasible, rigorous
inspection and drill bf operating per-
sonnel may be substituted therefor.
Trial erection of sand bag closures is not
required. Closure materials will be care-
fully checked prior to and following
flood periods, and damaged or missing
parts shall be repaired or replaced im-
mediately.

(2) Operation. Erectlon of each mov-
able closure shall be started in sufficient
time to permit completion before flood
maters reach the top of the structure
sill. Informstlon regarding the proper
method of erecting each indlvidual clos-
ure structure, together with an estimate
of the time required by san experienced
crew to complete tts erection will be given

made

in the Operal ' and Msintenance Man.
ual whigh will be furnished local interests
upon completion of the project. Closure
structures will be Inspected frequently
during fioad perliods to ascertaln that no
undue ileakage is occurring and that
drains provided to care for ordinary leak-
age are functioning properly. Bceats or
floating plant shall not he sllowed to tie
tp to closure structures or to discharge
passengers or cargo over them.

) Pumping plants—(1) Mainte-
nance. Pumping plants shall be inspected
by the Superintendent at intervals not
to exceed 3¢ days during flood seasons
and 80 days during off-flood seasons to
insure that all equipment is in ordar for
inatant use. At regular Intervals, proper
measyres shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, tuel
for gascline or diesel powered equipmment,
and Mush lights or lanterns for emergency
lighting shall be kent ob hand at all
times. Telephone service shall be matn.
talned at pumping plants. Al equip-
ment, including switch gear, transform-
ers, motors. pumps, valves, and gates
shall be trinl operated and checked at
least once every 90 days, Megger teats
of all insulstion shall be made whenever
wiring has been subjected to undue damp-
ness and otherwise at intervals not to
exceed one year, A record shall be kept
showing the results of such tests, Wir-
ing disclosed to be in an unsatisfactory
condition by such tests shall be brought
to a satisfactory condition or shall be
promptly replaced Diesel and gasoline
engines shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
their serviceability in times of emer-
gency. Only skilled electricians and mea-
chanics shall be employed on tests and
repatts, Operating personnel! for the
plant shiall be present during tests. Any
equipment removed from the station for
repalr or replacement shall be returned
or replaced as soon as practicable and
shall be trial operated after reinstal-
Iation. Repairs requiring removal of
equipment from the plant ahall be made
during off-flood seagons insofar as prac-
ticable.

(1) Operation. Competent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
operation is imminent. The operator
shall thoroughiy inspect, irial operate,
and place in readiness all plant equip-
ment, The operator shall be familiar
with the equipment manufacturers’ in-
structions and drawings and with the
“Operating Instructions” for each sta-
tion. The equipment shall be operated
in accordance with the above-mentioned
“Operating Instructions” and care shall
be exercised that proper lubrication is
being supplied all equipment, and that no
overheating undue vibration or nolse is
occurring. Immediately upon flnal re-
cession of flood waters, the pumbing sta-
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected. olled and greased.
A record or log of pumping plant opers-
tion shall be kept for ench station, a copy
of which shall be furnished the District
Eng:neer following each flood.

(g} Channels and floodways -—— (1)
Mgintenance. Perlodic inspections of
improved channels and ficodways shall
he msde by the Superintendent to be
certain that:

(1} The channel or flocodway is clear of
debris, weeds, and wild growth;

(11} The channel or flondway Is not
being restricted by the depoalilng of
wasie materials, building of unauthor-
ized structures or other encroachments:

(4D) The capacity of the channel or
flooaway is net belng reduced by the
formation of shoals;

(v} Banks are not being damaged by
raln or wave wash, and that no slough-
lrrg of banks has occurred;

{v)} Riprap asections and deflection
dikes and walls are In good condition:

(vi) Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstrue-
tions and debris to permit proper func-
tioning of the project works.

Buch Inspections shall be made prior to
the heginning of the flood season and
otherwise at intervais not to exceed 80
days. Immediate steps will be taken to
remedy any adverse conditlons disclosed
by such inspections. Messures willi be
teken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Superin-
tendent shall provide for periodic repair
and cleaning of debris basins, check
dams, snd related structures as may be

NOCe3sAry.

(2) Operation. Both banks of the
channel shall be patrolled during periods
ot high water, and messures shall be
taken to protect those reaches being at-
tacked hy the current or by wave wash.
Appropriate measures shall be taken to

_preven. the formation of jams of ice or

debiis.  Large objects which become
lodged ageinst the bank shall be re-
moved. The improved channel or flood-
way shall be thoroughly inspected imme-
diately following each major high water
period. As soon as practicable there-
after, all snags and oiher debrls shall be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structufes

repeired.
(h) AMiscellaneous facilities — (1)
Maintengnce. Miscellaneots structures

and facilities ennstructed as a part of
the protective works and other structiires
and facllities which function as & part
of, or affect the efficient functioning of
the protective works, shall be psriodically
1nspected by the Superintendent and ap-
propriste malntengnce measurss taien.
Damaged or unserviceable parts shall be
repaired or replsced without delay.
Areas used for ponding In connection
with pumping plants or for temporary
gtorage of interior run-off during food
pertods shall not be aliowed to become
filled with silt, debris, or dumped ma-
terial. The Buperintendent shall take
proper steps to prevent restriction of
bridge openings and, where practicabie,
shall provide for temporary raising dur-
ing foods of bridges which restrict chan-
nel capacities during high flowe.

(2) Operation. Miscellaneous faclli-
ties shall be operated to prevent or re-
duce flooding during periods of high
water, Those facllities constructed as
a part of the protective works shall Dot
be uzed for purposes other than flood pro-
tection without approval of the Dilstrict
Engineer unless designed therefor. (4%
Stat. 1571, 50 Atat. 877; and 55 Btat, 838;
33 U.B.C. 101c; 101c-1) (Regs. 9 August

1844, CE SPEWF)

[wEaAL) J A Urio,
i1 tfor emeras,

The Adfutant Genceral,

[F. R Doc. 44-12285; Filed, August 18, 1944;
944 & m.|



APPERDIX B

ASSURANCES OF LOCAJ, COOPERATION
COMMONWEALTH OF MASSACHUSETTS



ASSURANCE
OF THE

COMMONWEALTH OF MASSACHUSETTS

WHEREAS, the project for flood protection on the Chicopee River,
Massachusetts, is authorized by Act of Congress approved July 14, 1960,
Public Law 86645, and in accordance with the plans and recommendations
in House Document No, 434, 86th Congress, 2nd Session, to provide, among
other things, local floed protection for Chicopee Falls consisting of channel
enlargement, levees, concrete flood walls, and appurtenant works;

WHEREAS, this portion of the project within the limits indicated on
plans prepared by the U, 8. Army Engineer Division, New England, Corps
of Engineers, can be completed at a cost now estimated to be One Million
Seven Hundred Seventy Thousand Dollars ($1, 770, 000. 00} for construction;
and

WHEREAS, local interests desiring the prosecution of this portion
of the project are agreeable that certain assurances for local cooperation
will be executed;

NOW, THEREFQORE, the Commonwealth of Massachusetts, acting by
and through its Water Resources Commission, in compliance with the con-
ditions contained in House Document No. 434, 86th Congress, 2nd Session,
will;

(a) Contribute 20% of the first cost of the project, said 20% being
presently estimated at Three Hundred Fifty~Four Thousand Dollars
($354, 000, 00), including the value of lands, easements, and rigﬂts-of—way,
the actual cost of construction to be determined upon completion of the project;

{b) Acquire, where direct purchase can be effected as hereinafter

outlined, all lands, easements, and rights-of=way required for the project;




costs so incurred and so paid, including administrative expenses involved,
will he credited to the contribution referred to in (a) aiaove;

{c) Hold and save the United States free from damages due to the
congtruction works;

(d}) Permit no encroachment on improved channcls ur on ponding
areas, and, if ponding areas or capacities are impaired, prcvide sub-
stitute storage capacity or equivalent pumping capacity promptly without
cost to the United States; and

(e) Maintain and operate all the works after compiction in accor=-
dance with regulations prescribed by the Secretary of the Army.

FURTHER, the Commonwealth of Massachusetts acting by and
through its Water Resources Commission does:

(1) Agree that the value of the lands, easements, and rights~of-way
to be acquired by it shall be determined by an independent appraiser or
appraisers, the selection of whom shall be approved in advance by the
Division Engineer, U, S. Army Engineer Division, New England, or his
authorized representative;

(2} Agree that the fees to be paid to approved appraiscrs will be
likewise approved in advance by the Division Engineer, U. 5. Army Engineer
Division, New England, or his authorized representative, before such ser=-
vices are actually procurred;

(3) Agree that the appraised values of any lands, easements, and
rights-of-way to be acquired shall be approved in advance by the Division
Engineer, U, S. Army Engineer Division, New England, or his authorized
representative, prior to commencement of negotiations for purcha;se with

the owners;




{4) Agree, in conducting negotiations for purchase with owners,
to comply with the policy announced by the Congress in Section 301, Public
Law 86~645, approved 14 July 1960 and Corps of Engincers implementation
thereof; the policy and procedure will be more fully discussed in conferences
between Corps of Engineers and Commeonwealth of Massachusetts represen-
tatives which will be initiated promptly upon the execution of this assurance;

(5) Consent, where direct purchase is not effected under the
Congressional Policy and Corps of Engineers procedure referred to in {4]
above, to the entry of a condemnation proceeding in the U, 8. District
Court for the District of Massachusetts, by the United States Attorney's
office, which action contemplates such purchases to be made by an exercisc
of the U, S, Government's right of eminent domain;

{6) Agree, where purchase is effected as contemplated in (4) above,
to furnish funds for deposit into the Registry of the Court at the time of
filing of the Declarationd Taking, such funds to be based on the amounts of
the appraised values previously approved by the Division Engineer; and
agree, further, to furnish additional funds, as needed, to pay deficiency
judgments which amounts will be the difference between amounts on deposit
and the amounts of the awards finally made by the Court; funds so furnished
hereunder will be charged as project costs and will be credited to the con=-
tribution referred to in (a} above.

IN WITNESS WHEREQF, the Commonwealth of Massachusetts,
acting by and through its Water Resources Commission, as authorized by

Chapter 552, of the Acts of 1962, has executed the within assurance this

12th day of February 1963.




COMMONWEALTH OF MASSACHUSETTS
WATER RESOURCES COMMISSION

BY//A W1l g g 1 ,/Eﬁl &;/LV

CLARENCE I, STERLING, JR.
Director and Chief Engincer
Authorized to sign by vote of the
Water Resources Commission on

July 9, 1962,

ACCEPTANCE

The within assurance is hereby accepted for and on behalf of the

United States of America.

14 February 1963

Colonel, Corps of Engineers
Division Engineer




APPENDIX C

INSPECTION REPORT FORMS



FLOOD PROTERCTIVE WORKS

-y

CHICOPEE FALLS LOCAL _PROJECT
IHSPECTION

REPO

CHECK LIST

Use with NED Form 513 ~ Inspection Report

1. Pumping Stations

8. Structures
(1) walls

i2) Roofs
3) Painting

8, Motors, Engines
When trial operated

Electrical systems

Manual closure

1
2) Lubrication
3) 01l changes
4) Emergency lighting
5) Motor insulation tests
6) Heating
7) Metal intakes, etc.
8) Diesel fuel

c. Q(ates
1) When trial operated
2) General condition
3) Leaks
4) ZLubrication
5
6
7

e T e T

Painting

2. Gates, Drainage Structures

a. Gates and Valves
‘ When t operated

2; General condition
3) leaks

4) ZLubrication

(5) Painting

b. Dralnage Structures

§l) Date inspected by Superintendent
2) General condition of manholes, walls,
ditches, conduits and culverts

(3) Has capacity been reduced by growth
of vegetation or by trash dumpage?

C-1



3.

Dikes

a.
b.
c.
d.
e.
f.

g-

Date inspected by Superintendent
General Condition

Condition of slopes/erosion/grass

Condition of top

Sand boils/caving
Are there any burrowing animal) holes
in dike?

Trespassing

ﬁl) Are there any paths on dike?

2) Has right-of-way been used for

dumping or storage of materials?

Condition of rock slope protection

Condition of toe drains

Describe deficiencies, innluding location,
and corrective measures planned.

Stop-Logs (Pumping Stations)

a.
b.
C.
d.
e,

Condition of logs

Availability of logs

Correct number of logs
Condition of stop log slots

Condition of storage fecilities

Log Boom - N/A (not applicable)

Channels

a.
b.
c.

d.
e.
f.

go

Date inspected by Superintendent
Genersl condition of channel

Has the capaclty of the channel been
reduced due to growth of vegetation,
shoaling, or other encroachments?

General condition of rock slope protection

Has there been any removal of rock?

Has there been any movement of the rock
slope protection?

Describe deficlencies, including location,
and corrective measures planned

C=2



Concrete Structures (Floodwslls, pressure manholes, etc.)

Date inspected by Superintendent

b, General condition of concrete
c. Any evidence of surface deterioration?
d. Any development of cracks?
e. Any evidence of movemaent or settlement?
f. Any cracking or spalling of concrete
at Joints?
g. Condition of subdrains
h. Trespassing
(1) Are there any signs painted on or
attached to the structures?
(2) Are there any clotheslines or other
itens atteched to the structures?
i. Describe deficiencies, including location,
and corrective measures planned
Miscellaneous
e. Is emergency cperation plan up-to-date?
b. Is sufficient emergency equipment avail-
able at al)l times?
¢. 18 sufficient menpower available at all
times?
d. Is the emergency equipment in good
working condition?
e. Has the semi-annual report been subnitted?
General
a, Have all deficlencies noted in previous
Inspection Report been corrected?
b. Has any high water been experienced since

the last Inspection Report?

If so, describe briefly, including
dates, helght of water, and effect
on protective works.

C-3



10.

Remarks and Additional Comments

Indicate .bservations, Discussions, Specific Feature
Deficiencies, Recommendatlions and any other pertinent
information. Use continuation sheet if necessary.

c-4



LOCAL FLOOD PROTECTION PROJECT INSPECTION REPORT

Project:
Maintaining Agency:
Type Inspection;

River Basin:

7 Semi-Annual Staff

90 Day Interim

Date of Inspection

Fe'ature Sat plnsat Deficiencies
PUMPING STATIONS - STRUCTURES
INTERIOR
EXTERIOR

PUMPS - MOTORS - ENGINES

TRIAL OPERATED

-

GENERAL CONDITION

POWER SOURCE

INSULATION TESTS

METAL INTAKES/OUTLETS

GATE VALVES

GATES - DRAINAGE ST

RUCTURES

TRIAL OCPERATED

GENERAL CONDITION

LUBRICATION

DIKES - DAMS

GENERAL CONDITION

1

SLOPES/EROSION

SAND BOILS/CAVING

TRESPASSING

SLOPE PROTECTION

DRAINS

STOP-LOGS - LOG BOOM

CONDITION OF LOGS

AVAILABILITY OF LOGS

HIGHWAY SLOTS

STORAGE FACILITIES

p—

CHANNELS - OUTLET WORKS CHANNEL

BANKS

OBSTRUCTION CONTROL

FORM

NED ,;an 66 513




L Feature Sat JIInsatI Ileticie_npies

"TONCRETE STRUCTURES
SURFACE |
SETTLEMENT

JOINTS

DRAINS
F,i

MISCELLANEOUS

EMERGENCY OPER, PLAN
EMERGENCY EQUIPMENT
SEMI-ANNUAL REPORT

Inspection Party:

Photographs Taken:

Remarks & Additional Comments:

{ Indicate Here Observations, Discussions, Specific Feature
Deficiencies, Recommendations and any other pertinent information.
Use Continuation Sheet if necessary. )

fmu APPLICABLE ITEMS. IF UNSAT INDICATE SPECIFIC DEFICIENCIES. INDICATE IF NOT APPLICABLE.
uaTl INSPECTED BY: TYPED NAME & TITLE SIGNATURE




DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

IN REPLY ffFFFR TO
NEDOD-R
TO: Superintendent, Local Flood Protection System

REFERENCE: Code of Federal Regulations, Title 33, Section 208.10 {(a) (6),
Liocal Flood Protection Works

Assurances given by local cooperating agencies prior to construction
of Local Protection Projects require the submission of a semi-annual report
to the Division Engineer. As ''Superintendent’™ of your project this becornes
your responsibility. This brochure is intended to help you in preparing your
reports.

We hope that you do not have the misconception that these reports are
valueless, for they serve a definite and useful purpose. Statistical informa-
tion derived from these reports is invaluable for future design and also for
evaluating effectiveness of the present protection system., The semi-annual
reports, when properly submitted, provide information on conditions that
often indicate the necessity for changes or modification to the existing system,
In short, they help us to determine whether the project is doing the job for
which it was built,

Attached are samples of good reports which might help you in preparing
yours.

Exhibit "A" is the semi-annual report. It is submitted in letter form.
Basically it covers the five (5) specific areas of information required in the
"Reports' paragraph of the standard project O&M Manual. It should be brief
but complete, Negative replies to outline paragraphs should be submitted,
if applicable,

Exhibits "B'" and '""C" are the 90-day interim reports required as at-
tachments to the semi-annual report. Additional reports of conditions "before"
and “after’ floods should alsc be attached when applicable, NED Form 513 is
now used instead of suggested report forms normally found in Appendix "'C*"
of the O&M Manual,

Exhibit "D'" contains an excerpt from Part 208, Title 33, United States
Code. This contains Flood Control Regulations for use in Maintenance and
Operation of Flood Control Works.

If you have any difficulties at all in preparing your reports, please don't
hesitate to talk it over with our people during their visits to your project.



TownN oF WEST SPRINGFIELD, MASSACHUSETTS
ENGINEERING DEPT.

INCLUDING BTREETS, SEWERS, DIKES, ABH COLLECTIHONS AND GIDEWALKS

WALLACE W. WYMAN Tew. RE 3-78M
TOWN ENGINTER

JOHN J. BRENNAN
ASST. BUPT. OF STRECTE HDOURS:

ARTHUR F. BINGHAM YARD: 7 A. M. — 4 P. M,
ABST. TOWN ENOINEER OFFICES: 8:30 A.M. — S P. M.

September 8, 1964

ExXT. 37, 42, 44, 55

Division Enginesr

U. S. Army Engineers
New England Division
484 Trapelo Road
Waltham, Mass. 02164

Re: Semi-annual Dike Inspection Report on West Springfield Dikes

Dear Sirs:

As required by your regulations I wish to report that the
following meintenance work has been performed during the past six
months:

All sodded dikes have been mowed and raked at regular intervals.
Eroded portions of the surface have been repaired with locam and
seed. Weeds in the rip~repped areas have been sprayed with a weed
killing spray. All dikes have been patrclled and checked at regular
intervals., The vitrified clay pipes at the tops of all relief wells
at the toe of the Riverdale Dike have been cleaned, repaired or re-
rlaced, as necessary.

We use a permanent crew of cne foreman, one sgquipment operator

and one maintenance man augmented by two or three laborers during
the summer months.

A request for bids on the replacement of the first engine in
the Warren Street pumpling stetion is being advertised this month.
We are requesting some quotations on exterlor waterproofing of the
older stations and will do as ruch as we can with the available

funds. Three mufflers need repairs to the muffler or insulation
Jacket. This will be done.

All englnes are started and test operated once a week. All
stations have had resistance tests made during the summer,

EXHIBIT A



wle

There have been nothing but oompliments made regarding the maintenancs
and operation of the dike system. The Town Meeting has never refused any
logitimate request for funds for repair or operation,

Very truly yours,

Wall W,
Wil 1ek /8/ nee Wyman

2 Inecls:
1. Interim Inspsction Report dtd. 6 May 1964
2. Interim Inspection Report dtd. 27 Aug. 1964



LOCAL FLOOD PROTECTION

Pl‘0|OCf' W

’,1\‘[.‘-\?,::”1;"1_1 A

L

Tyvpr mspeci o

B E T N L .
Rover fasind  soppes iogt diver

Dpringtleld Dike System
1own ot west Springfield, Massacnuse!ln

___Smm ~Annual Statl

-q.m-m

PROJECT INSPECTION REPORT

, G0 Day Interim
L2

[Diate of Inspection Ly

Feature Sat [Unsat

Deficiencies

PUMPING STATIONS -

STRUCTURES

INTERIOR X

£

waterpr-ofing i walls © » be scoedaled.

LFEXTERIOR

PUMPS - MOTORS - ENGIN

ES

TRIAL OPERATED

GENERAL CONDITION

Fump Engine Replacermen! Frogram has been

POWER SOURCE

inirniated.

INSULATION TESTS

Insulatinn tests reguired.

METAL INTAKES/OU T LTS

GATE VAIVES

C doc e doe {oe foe |

GATES - DRAINAGE STRUCTURES

TRIAL OPERATELED

GENERAL CONDITION

<

See emarks

LUBRICATION

B

DIKES - DuAbS

GENERAL CONDITION

SLOPES/ERQOSION

SAND BOILS/CAVING

TRESPASSING

Dikes in need ¢l barriers L» prevent access.

SLOPE PROTECTION

BT = o - ol B

DRAINS

STOP-LOGS - LOG BOOM

CONDITION OF L.OGS

AVAILABILITY OF LOGS

HIGHWAY SLOTS

See Remarks

STORAGE FACILITIES

See Remarks

X
X
X o
X
R

CHANNELS - OUTLET WORKS CH

ANNEL - o Applicable

SANKS

OBSTRUCTION CONTROI.

FORM

NED ,an rg 513

EXHIBIT B



Feature Sat WUnsat Deficiencies

#CONCRETE STRUCTURES
7 ,

SURPACEH «

SETTIEMENT <

JOINTS |

DRALINS A -

MISCELLANEOUS

EMERGENCY OPER, PLAN|

EMEDRGENCY IQUIPMENT X

SEMI-ANNUAL REPORT X

JONDUITS A

FLAP VALV=S X

Inspection Party:

wallace w. wyman, Town Engineer, West Springfield, Mass.

Photographs Taken:

None Required

Remarks & Additional Comments:

( Indicate Here Observations, Discussions, Specific Feature
Deficiencies, Recommendations and any other pertinent information.

Use Continuation Sheet if necessary.)

GATLS: Gales were not coperated during inspection. Riverdale, Bridge S5treeiv and

P

Cilreuit Avenue stations were in operation during river flood siages in April.

dIGAWAY SLOTS: Two dignway Slol Frames need minor repair and reset ting.

STORAGE FACTILITIES: Vertical cracking in storage structure eviden:. Need re-
Jointing.

& ALL APPLICABLE ITEMS. IF UNSAT iNDICATE SPECIFIC DEFICIENCIES. INDICATE IF NOT APPLICABLE.
gg;‘:.j .......
«TE INSPECTED BY: TYPED NAME & TITLE SIGNATURE

3 May 199 wallace w. wyman, Town Engineer /s/ Wallace W. wyman




SO

LOCAL FLOOD PROTECTION PROJECT INSPECTION REPORT

Project: wes: sprinprield Dike Systenm

Muintaiane Scerovs o 0 o West Springficld, Massachuseits
Tyvpe Inspection: »ﬁvmi-[\nmml Staff X GO Day Interim
River btasin: connect Leat. River Date of Inspeation oy Aupust 1950
' . . .
Feature Sat fUnsat Deficiencies

PUMPING STATIONS - STRUCTURES

INTERIOR

EXTERIOR X Walls Lo be waterprocfed next monin.

PUMPS - MOTORS - ENGINES

TRIAL OPERATED

GENERAL CONDITION Three mufflers need repairs.

POWER SOURCHT:

INSULATION TESTS To be made nexl month.

METAL INTAKES/OUITIL.ETS

GATE VALVES

T - o o S S

GATES - DRAINAGE STRUCTURES

TRIAL OPERATED

GENERAL CONDITION

LUBRICATION

DIKES - BXAMS

GENERAL CONDITION X

SI.OPES/EROSION ¥

SAND BOILS/CAVING X Nene Found
TRESPASSING X |

SLOPE PROTECTION %

DRAINS X Repairs made this “summer.

STOP-LOGS - LOG BOOM

CONDITION OF LOGS

AVAILABILITY OF LOGS

STORAGE FACILITIES walls to be waterproofed.

X
X
HIGHWAY SLOTS X
X
R

CHANNELS - OUTLET WORKS CHANNEL - Not Applicable

BANKS

OBSTRUGCTION CONTROL

NED ,iR76e 513 EXHIBIT



fﬁ

Feature Sat JUnsat

Deficiencies

ﬂECONCRETESTRUCTURES

SURFACE

SETTLEMENT

JOINTS

DRAINS

R

MISCELLANEOUS

EMERGENCY OPER. PLAN

EMERGENCY EQUIPMEN

SEMI-ANNUAL REPORT

CONDUITS

FLAP VALVES

E I el ol el e

Remarks &

Inspection Party:

Photographs Token:

None Required

Additional Comments:

Wallace W. Wyman, Town Engineer, West! Springfield, Mass.

{ Indicate Here Observations, Discussions, Specific Feature
Deficiencies, Recommendations and any other pertinent information,
Use Continuation Sheet if necessa ry. }

X ALL APPLICABLE ITEMS. |F UNSAT INDICATE SPECIFIC DEFICIENCIES. INDICATE IF NOT APPLICABLE.

SENATE

! 27 Au& 1964

INSPECTED BY: TYPED NAME & TITLE

wallace W, wWyman, Town Engineer

SIGNATURE -

/s/ Wallace w. Wyman




TITLE 33-NAVIGATION AND
NAYIGABLE WATENLS

Chapter H—Corps of Enginevre, War
Nepartmoent

Pary 208—Froop ConNTROL REGCLATIONS

MAINIENANCE AND OFEILVIION OF FLOOD
CUONTROL WUITKS

Pursuand to the provisions of section 3
of the Act of Cabigiess approved June 232,
1938, a5 amended and supplemented (49
Stad. 1671, 50 EBiat. 8¥; and 55 Stat.
634; 33 U. S. C: 701l¢; T0ic-1), the fol-
lowing regulations ate hereby prescribed
to govern the mairfteuance and opera-
tion ot flood control works:

§ 208.10 Local flood prutection works;
mainienarice and operation of structures
and facilities—--(s) General. (1) The
stiucturce pnd facllities constructed by
the United States for local flood protec-
tion shall be continuously maiptained in
such s manner and operated at such
times and for such periods as may be
necessalty to obtain the meximum
beneflts,

(2) The State, political subdivislon
thereof, or other responsible local
agency, which furnished assirance thati
it will maintain and operate flood ccn-
trol works In accordance with regula-
tions prescribed by the Secretary of War,
as required by law, shsll appoint & per-
menen: committce consisting of or
headed by an official hereinalter called
the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly in charge of, an
organizution responsible for the efMitient
operution and maintenacce of all of the
structures and facilities during flood
peériods and for continuous Inspectlon
and maintenance of the project worka
during periods of low water, all without
cost to the United States,

(3) A reserve supply of materials
needed during a food emergency shall
be kept on hand at all times,

(4) No encroachment or trespass
which will adversely affect the eficient
operntion or malntenance of the project
works shall be permitted upon the rights-
of-way {or the protective facilities,

(5 No improvement shall be passed
over, under, or through tha walls, levesa,
improved channels or flpodways, nor
shall any excavation or construction be
permitted within the limita of the proj-
ect nght-of-way, nor shall any chanhge
be made in any fealure of the works
without prior determination by the Dis-
trict Englpeer of the War Department
or his authorized representative that
such improvement, excavation, conatruc-
tlon, or alteration will not adversely af-
fect the functioning of the protective
facilities. Such lmprovements or alter-
ations as may be found to be desirable
and permissible under the above de-
termination shall be constructed in ac-
cordance with standard engineering
practice. Advice regarding the effect of
proposed Improvements or salterations
dn the functioning of the project and inr
formation concerning meihods of con-
struction acceptable under standard en-
gineering practice shall be obtained from
the District Engineer or. if otherwise
obtained. shall be submlited for his ap-
proval., Drawings or pribts showing
such improveinents ¢r alterations as
finally constructed shiali be furnished the
District Engineer after compirtlon of the
work,

(8) It shail Lo tie ooty uf 8he super-
intendunl te ol & soraisnoual report
{o the lastrlt il CUYSTINE 1Nbpec-
tinn, meinteasnce, ond operdtion of the
protective works

(1) The Dh-tner Busniver or his au-
thorized representatives shall have ac-
cesd at &l Ligue Lo all pot tions of the pro-
tective works.

(8¢ Linintinance measyres or repairs
which the Dintriet Engineer deermns nec-
essaly shall be promptly teken or made.

(94 Appropriate mewsures shall be
teken by lecul suthorities to Insure that
the activities af all local organizations
operating public or privale facilities con-
nected with the protectlve wotks are co-
ordinated with those of the Superintend-
ent's organization during Hood periods.

{10) The Waur Deparlnient will furnish
local mierests with an Operation and
Muintensaace hadmunl for rach completed
projecil, or separate userul part thereof,
to assist them in carrying out their ob-
ligations under these regulations,

(b Levees—(1} Muintenance. The
Superintendent shall provide at all times
such malntenahec as may be required to
lnsure serviceability of the structures in
time of flood. Measures shall be taken
to promote the growth of sod, extermi-
hate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
erosion or other forves. Where prac-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other suitable growth on areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent 1o insure
thal the above maintenance Mmeasures
are being effectively carrned out and,
further, to be certain that:

{1} No unusual settlement, sloughing,
or malerial loss of grade or levee trosa
section has taken place;

(1§} No caving has occurred on elther
the land stde or the river side of the lavee
which might affect the stahility of the
levee section:

(iii} Mo seepage, aaturated areas, or
sand boils are occurring;

fiv} Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such facnties are not
becoming clogged;

(v) Drains through the levees and
gates on said drafws are in good working
eondition;

(vi} No revetment work or riprup hes
been displaced, washad out, or removed;

{vil) No acticn is being taken, such
as burning grass and weeds diulng in-
appropriate scasons, which will retard
or destroy the growth of sod;

(vlii} Accesy roads to snd on the levee
are belng properly maintained;

%) Cattle guards and gates are in
good condition;

(x) Crown of levee is shaped s0 as to
drain readily. and roadway thereon, if
any, Is well shaped and maintatned;

(x|} There is no unauthorized grazing
or vehicular traffic on the levees;

(xif) Encroachments are not being
made on the levee right-of-way which
might endanger the structure or hinder
{ts proper and efficient functionlng dur-
in times of emergency.

Such inspeclions shall be made im-
mediately prior to Lthe beginning of the
food season; immediately followihg each
major high water perlod, and otherwise
&t intervals not exceeding 80 days, and
such intermediate titmes as may be neces-
aury to Insure the best pussible care of

the leves Do aie slops wii] be Lagen
to correct d Lyrero s culditions disclosea
By sach thepocuons,  Hoepular mainte-
nance reputy aecsdres shall be accom-
plished duvi. tae approprlate season

as scheavled Ly the Buperintendent.

2y Operation. During flood periods
the teve s shall ve prirolied continuously
to locate possible sanrd bolls or unwsusl
welness of the landward slope and to be
certain what:

it There ave no indications of sitdes
or sloughs deteloing;

(N Wave wash or soouring action is
not oCcurtibe;

(i No low reaches of levee exist
which may be overtepred;

tiv) Nv other conditions exist which
might endenbger the structure,

Appropriate advence neasures will be
takeit to 1nsure the avallability of ade-
quate labor and materials (o meet all
contingencies. Immediale steps will be
taken to control any conditdon which
endangers the levee and to repalr the
demaged section

(c) Flood walls~-(1} Maintenance.
Per{odic Inspections shull be made by the
Buperintendent to be certain that:

(1) No seepage, saturaled aveas, or
sand bells ark oceurring;

(11} No undue scttlement has occurred
which affects the stabllity of the wall or
its water tightnets;

(i) No trecs exlst, the roats of which
might extend under the wall and offer
accelerated seepnge paths;

(v} The conciete has not undergone
cracking, chipping, or bresking to an
extent which might affect the stability
of the wall or its water tightness;

{v) There are no encroachments upon
the right-of-way which might endanger
the structure or hinder ita functioning
in time of flood;

(vi} Care is being exercised to pre-
vent accumulation of irash and debris
sdjscent to wails, and to insure that no
fires are being bullt neaxr them;

(vii) No bank caving couditions exizt
riverward of the wall which miglt en-
danger its stability;

(viil} Toe dralaage systems and pres-
sure relief wells are in good working con-
dition, and thai such facilitive are not
becoming clogged,

Bich inspections shall be made lmme-
djately prior to the beginning of the fiood
season, immedintely following each ma-
jor high water period, and otherwise at
intervals not exceeding 90 days. Meas-
ures to eilminate encroachments and ¢i-
fect repairs found necessary by such In-
spections shall be undcrivnken jmmedi-
ately. All repairs shall be accomplished
by methods acceptable in standard en-
gineering practice.

(2) Operglion. Continuous patrol of
the wall shall be maintained during flood
periods to locate postible lenkage ut mon-
olith joints or seepage underneuth the
wall. Floating plant or bouts will not be
sllowed to lie against or tle up to the
wall. Bhould it become necessary dufing
® flood emergency to pass anchor cables
over the wall, adequate measurcs shall
be taken to protect the concrete and con-
struction joints. Immediate steps shali
be taken to correct any condition which
endangers the stubility of the wall.

(d) Drainage structures—i(1} Maini. -
nance. Adequatic neasures shall be taken

to insure that inlet and outlet channeis
are kept open und thaut trash, drift, or
debris 15 not allowed to acoumulste neds
drainage structures. Flup gates and
manually operated gates ikhd velves on
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drainage structures shall be examined,
olled, and trinl operated at jeast once
every 0 days. Where dralnage struc-
tures are provided with siop lug or olher
emergensy closures, the condition of the
equipment ang its housing shall be in~
spected repularly and a Lrial instatlation
of the emergency closure shall be made
AL least onee each year, Perlodic inspee-
tions shall be made by the Superintend-
ent te be certain that:

iy Pipes. gales, operating mechanism,
niprap, and headwalls are in good con-
dition;

tip) Iniet and outlet channels are open;

(1ii} Care 1s being exercised to prevent
the accumulation of trash and debris
near the structures and thay no fires are
beinpg bhuilt near bituminous coated pipes;

(iv) Erosion is not occurring adjacent
to the structure which might endanger
tts water tightness or stability.

Immediate steps will be taken to re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by such inspections.

(2} Operation. Whenever high water
conditions impend, all gates will be in-
speeted a short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until it has been as-
certained that they are securely closed.
Manually operated gates and valves shall
be closed as necessary to prevent Inflow
of flood water,* All drainage structures
in levees shall be inspected frequently
during floods to ascertain whether seep-
age is laking place along the lines of
their contact with the embankment.
Immediate steps shall be taken to cor-
reet any adverse condition. .

(e) Closure structures—(1) Mainte-
nance. Closure structures for traffle
openings shzll be inspected by the super-
intendent every 40 days to be sertain
that:

(i) No parts are missing;

{1iy Metal parts are adequately cov-
ered with paint;

(iil) All movable parts are In satis-
factory working order,

(v} Pragper closure can be made
promptly when necessary,;

(v) Sufficient malerials pre on hand
for the ercction of sand bag closures and
that the location of such materials will
be readily accessible in times of emer-
gency.

Tools and parts shall not be removed
for other use. Trial erections of one or
more closure structures shall be made
ance each year, alternating the strue-
‘ures chosen so that each gate will be
crected ut least onice in each 3-year pe-
tlod, Trial erection of All closure struc-
tures shall be made whenever a change is
made in Key operating personnet. Where
ratlroad operation makes {rial erection of
& ¢losure structure infeasible, rigorous
inspection and drill of operating per-
sonnel may be substituted therefor.
Trial erection of sand bag closures is not
required. Closure maternials will be care-
futly checked prior to and following
Nood periods, and damaged or missing
parts shall be repaired or replaced fm-
mediately,

(2) Operetion. Erection of each mov-
able closure shell be started in sufficient
time to permit completion before flood
waters reach the top of the structure
sill. Information regarding the proper
method of erecting earh individual clos-
ure structure, together with an estimate
of the time required by an experienced
erew Lo complete its erection will be given

in the Operation and Maintenance Man-
usl which will be furnished local interests
upon completion of the prefect. Closure
structures will be inspected frequently

.during Aood periods to ascertaln that no

undue leakage is occurring and that
dralns provided to care {6r ordinary leak-
age are functloning properly. Bceats or
floating piant shall not be allowed to tle
ip to closure structures or to discharge
Passengers or cargo over them.

() Pumping plants—(1) Mainte-
nance. Pumping plants shall be inspected
by the Superintandent at intervals not
te exceed 30 days during flood seasons
and 80 days during off-flood seasons to
insure that all equipment 15 in order for
instant use. At regular intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and eguipment,
repalnting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, fuel
for gasoline or diesel powered equipment,
and fMash lights orlanterns for emergency
lighting shall be kent on hand at all
times, Telephone service shall be main-
tained at pumping plants. AL equip-
ment, including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trigl operated ahd checked at
least onre every 90 days. Megger tests
of ail insulation shall be made whenever
wiring has been subjected to undue damp-
ness and otherwise at intervals not to
exceed one year, A record shall be kept
showing the results of such tests, Wir-
ing disclosed to be In an unsatisfactiory
condition by such tests shall be brought
to a satisfactory condition or shall be
promptly replaced Diesel and gasoline
engines shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
their serviceability in times of emer-
gency. Only skilled electricians and me-
chanics shall be employed on tests and
repaits. Operating personnel for the
plant shall be present during tests, Any
equipment removed from the statlon for
repair or replacement shall be returned
or replaced as soon as practicable and
shall ke trial operated after reinstal-
lation. Repairs requiring removal of
equipment from the plant. shall be made
during off-flood seasons insofar as prac-
ticable.

(2) Operation. Competent operators
shall be on duty &% pumping plants when-
ever it appears that necessity for pump
operation is imminent. The operator
shall thoroughly inspect, trial operate,
and place in readiness all plant equip-
ment. The operator shall be familiar
whth the equipment manufacturers’ in-
structions sand drawlngs and with the
“Operaling Instructions” for each sta-
tlon. The equipment shall be operated
in accordance with the above-mentioned
“Operating Instructions” and care shall
be exercised that proper lubrication is
being supplied all equipment, and that no
overhesating, undue vibratlon or noise is
occurring. Immediately upon final re-
cession of flood waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected, ciled and greased.
A record or log of pumping plant opera-
tion shall be kept for each station, & copy
of which shall be furnished the District
Engineer following each flood.

(gy Chennels and Roodways — (1)
Mpintenance. Perlodic inspeciions of
improved channeis and floodways shall
be made by the Superintendeni to be
certain that:

(1) The channel or floodway is clear of
debris, weeds, and wild growth;

(1) The channel or floodway Is not
being restricted by the depositing of
waste materials, building of unauthor-
ized structures or other encroachments:

(1) The capacity of the channel or
flogaway is nnt being reduced by the
tormation of shoals;

{iv) Banks are not being damaged by
rain or wave wash, and that no slough-
irg of banks has occurred;

(v} Riprap sections and deflection
dikes and walls are in good condition;

(vi) Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstruc-
tions and debris to permit proper fune-
tioning of the preiect works.

Buch inspections shall he made prior to
the beginning of the flood season and
otherwise at intervals not to exceed 80
days, Imteaiate steps will be taken to
remedy any adverse conditions disclosed
by such inspections. Measures will be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Superin-
tendent shall provide for periodic repair
and cleaning of debris basins, check
dams, and related struciures s may be
necessary.

(2) Operation. Both hanks of the
channel shall be patrolled during periods
of high water, and measures shall be
teken to protect those reaches being at-
tacked by the current or by wave wash,
Appropriate measures shall be taken to
preven: the formation of jams of ice or
depriz, Large objects which become
lodged against the bank shall be re-
moved. The improved channel or flood-
way shall be thoroughly inspected imme-
diately following each major high water
period. ASs soon as practicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structures
repaired.

(h) Miscellaneous  facilitles — (1D
Maintenance. Miscellaneous structures
and facilities constructed as a part of
the protective works and other structures
and facllities which function as & part
of, or affect the efflclent functioning of
the protective works, shall be periodically
inspected by the Superintendent and ap-
propriate maintenance measures taken.
Damaged or unserviceable parts shall be
repaired or replaced without delny,
Areas used for ponding In connection
with pumping planis or for tempeorary
storage of interior run-off during ficod
periods shall not be aliowed to becomne
fljled with silt, debris, or dumped ma-
terial. The Buperiniendent shall take
proper steps to prevent restriction of
bridge openings and, where practicable,
shall provide for tempcrary raising dur-
ing fcads of bridges which restrict chan-
nel capacities during high flows.

(2) Operation. Miscellaneous faclii-
ties shall be operated to prevent or re-
duce floodihg during periods of high
water, Those facilities constructed as
& prrt of the protective works shall not
be used for purposes other than flood pro-
tection without approval of the District
Engineer unless designed therefor. (49
Stat. 1571, 50 Btat, 877; and 56 Btat. 638;
33 U.S.C. 701c; 701c-1) (Regs. 9 August
1844, CE SFEWF)

[sEAL] J. A. ULro,

Major Generai,
The Adjutant General.

{F. R Doc. 44-122856; Flled Auguat 16, Ig4d;
944 n.m.j




APPENDIX D

FLOOD EMERGENCY MEASURES

Plate No. Title
I Effect of Sand Bolls
I Sand Boil
II1 Sacking Sloughs
v Sack Dike or Topping
Vv Model Sack Dike or Topping

vl Lumber and Sack Topping

VIl Flashboards
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Plate No. Sheet No.
E-1 2
E-2 k
E-3 5
E-k 6
E-5 7
E-6 8
E-7 9
E-8 10
E-9 11
E-10 12
E-11 i3
E-12 b
E-13 15
E-14 16
E-15 17
E-16 18
E-17 19
E-18 20

APTENDIX E

PLANS

LIST OF PLATES

Description

General Plan

Plan
Plan
Plan
Plan
Plan
Plan
Plan
Plan
Plan
Plan

Plen

and Profile
end Profile
and Profile
and Profile
and Profile

and Profile

- Sta, b+13 to Sta. 9+23

- Sta. 9+23 to Sta. 13+97

- Sta. 13+97 to Sta. 18460
- Ste, 18+60 to Sta., 23+0
- Sta. 23+40 to Sta. 28+23

Sta., 28423 to Sta. 33+17

Sta. 33417 to Sta. 37421

- Sta. 37+21 to Sta. 41+25

- Sta. 41425 to Sta, L5+45

- Sta. b5+45 to Sta. 49461

-~ Sta, 49461 to Sta. Sh+14.63

Channel Improvement - Plan No. 1

Chennel Improvement -~ Plan No., 2

Profiles - Sta. 33+17 to Sta. Sh+1L.63

Upstiream Pressure Drain - Plan and Profile -
Sta. 0400 to Sta. 4+80

Upstresam Pressure Drain - Plan and Profile -
Sta. L+80 to Sta. 10+60

Upstreem Pressure Drain - Plan and Profile -
Sta. 10460 to Sta. 16+35



Plate No. Sheet No. Description

E-1G 21 Upstream Pressure Drain - Plan and Prolile -
Sta, 16+35 to Sta. 22+16

E-20 22 Upstreasm Pressure Drain - Plan and Profile -
Sta. 22+16 to Outlet

E-21 23 Drainage Plan

E-22 2h Downstream Pressure Drain - Plan and Profile -

Sta. 0+00 to Outlet

E=23 25 Typical Sections No. 1 -~ Dike

E-24 26 Typical Sections No. 2 - Dike

E-25 27 Miscellaneous Details

E-26 28 Typlcal Sections No. 1 - Flood Walls

E-27 29 Typlical Sections No. 2 -« Flood Walls

E-28 30 Typical Sections No. 3 - Flood Walls

E-29 31 Typical Details - Flood Walls

E=-30 32 Manhole Details No. 1

E-31 33 Manhole Details No. 2

E~32 34 Manhole Details No. 3

E=33 35 Intake Conduit and Chember Details

E-3k 36 Miscellaneous Details ~ Conduits, Collector
Boxes, and Drop Inlets

E-35 37 Gate Structure Details No. 1

E-36 38 Gate Structure Details No. 2

E-37 39 Headwalls and Dam Extension

E-38 ko Main Street Pumping Station - Architectural -

: Plans and Section

E=39 43 Main Street Pumping Station - Architectural -

Elevations



Plate No.

E-40

E-3

E-hl

E-b5

E-47

E-L8

E-49

E-50

E-51

E-52
E-53
E-5h
E-55
E-56
E-57

Sheet No.

ke
43
I
46

Ly

52
53

54
55

57
58
67

Description

Main Street Pumping Statlon - Structural
Reinforcing Details No. 1

Mein Street Pumping Station - Struetursl
Reinforcing Details No. 2

Main Street Pumping Station - Structural
Reinforcing Details No., 3

Main Street Pumping Station - Mechanical
Plan, Section, and Detalls

Main Street Pumping Station -~ Electrical
Plans and Section

Osk Street Pumping Station - Architectural
Plans and Section

Oak Street Pumping Station - Architectural
Elevations

Oak Street Pumping Station - Structursl
Reinforcing Detalls No. 1

Osk Street Pumping Station - Structural
Reinforcing Detalls No. 2

Oak Street Pumping Station - Structural
Reinforcing Details No. 3

]

Oak Street Pumping Station - Mechanical
Plen, Sections, and Detalls

Cak Street Pumping Station - Electrical
Plans and Section

Pumping Stations - Architectural Detalls
Pumping Stations - Structursl Details Ho. 1
Pumping Stations - Structural Details No. 2
Pumping Stations - Mechanical Details
Bydrographs

River Gate Structures - Details



Plate No.

E-58

E-~59

E-60

E~61

E-62

Sheet No.

CON=42-1

CON=-56-1

COR-49-1

SK. No. 132

CON=29-1

Description

Main Street Pumping Stetion - Modifications
to Pumpe No. 1 & No. 2 and Replacement of

Sump Pump

Main Street Pumping Station - Water Supply -
Plans and Details

Mﬁin and Oak Streets Pumping Stations -
Structural Modifications - Plans, Sections
and Detalls

Exterior Stairs

City of Chicopee -~ Electric Relocations
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